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TEXT ONLY 

In the appellants' reply reference was made to the article "Synthesis of Cuprate 
Superconductors" by Rao et al., IOP Publishing Ltd. 1993. A copy of this article is in 
Attachment C to the reply brief. This article lists in Table 1 the properties of 29 
cuperate superconductors made according to appellants teaching. Twelve (#'s 1,8-13, 
16, 17, 20, 21 , 27 and 28) of those listed do not come within the scope of the claims 
allowed by the examiner. Only three of the 29 have a Tc < 26°K. Those twelve do not 
contain one or more of a rare earth, a group IIIB element or an alkaline earth element. 
It is thus clear that broader claims than allowed in the answer should be allowed since it 
is clear that the allowed claims can be avoided following appellants 1 teaching without 
undue experimentation. 
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The article of Rao et al. in the first sentence of the introduction citing appellants- 
article - which is incorporated by reference in their application - acknowledges that 
appellants' initiated the field of high Tc superconductivity. Appellants further note that 
the Rao article acknowledges that "a large variety of oxides" are prepared by the 
general principles of ceramic science and that appellants discovered that metal oxides 
are high Tc superconductors. 

Citing reference 5 therein - the book "New Directions in Solid State Chemistry", 
Rao et al. 1989 (Cambridge; Cambridge University Press) for which there is a 1 986 
edition which predates appellants filing date Rao (See Attachment B) - Rao et al. 
states: 

Several methods of synthesis have been employed for preparing 
cuprates, with the objective of obtaining pure monophasic products with 
good superconducting characteristics [3, 4]. The most common method 
of synthesis of cuprate superconductors is the traditional ceramic method 
which has been employed for the preparation of a large variety of oxide 
materials [5]. Although the ceramic method has yielded many of the 
cuprates with satisfactory characteristics, different synthetic strategies 
have become necessary in order to control factors such as the cation 
composition, oxygen stoichiometry, cation oxidation states and carrier 
concentration. Specifically noteworthy amongst these methods are 
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chemical or solution routes which permit better mixing of the constituent 
cations in order to reduce the diffusion distance in the solid state [5, 6]. 
Such methods include coprecipitation, use of precursors, the sol-gel 
method and the use of alkali fluxes. The combustion method or 
self-propagating high-temperature synthesis (SHS) has also been 
employed. 

Reference 5 is another example of a reference to the general principles of 
ceramic science incorporated into appellants' teaching. The Rao et al. article states 
that the 29 materials reported on in the article and listed in Table 1 are fabricated using 
the general principles of ceramic science. Moreover, the Rao article states that these 
materials are fabricated by what the Rao article calls the "ceramic method" which is the 
preferred embodiment in appellants' specification, yet 12 of the 29 materials in Table 1 
do not come within the scope of the claims allowed by the examiner in the answer. 
Thus known examples fabricated according to appellants' teaching will not be literally 
infringed by the Rao, Duncombe and Poole examples. 

In Attachment A there are copies of the table of contents and Chapter 3 the 1989 
edition of reference 5. Chapter 3 is entitled "Preparative Strategies". In Attachment B 
there are copies of the table of contents and Chapter 3 of the 1986 edition of reference 
5. Chapeter 3 in each edition is substantially the same. Since the publication date of 
the 1986 edition is before appellants filing date, all 29 of the high Tc materials in Table 
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1 of the Rao article are made according to the general principals of ceramic science as 
taught by appellants. 

Attachment C is a Table of high Tc materials from the "CRC Handbook of 
Chemistry and Physics" 2000-2001 Edition. Attachment D is a copy of this table with 
hand written numbers to the left of the materials. There are a total of 42 materials 
listed in Table 1 (those marked with an asterisk in the table in Attachment D #s 1 , 7-13, 
1 6-1 8, 20, 21 , 27, 28, 30, 31 and 41 -44) of which 21 do not contain one or more of a 
rare earth, a group III element or an alkaline earth element. Yet all 42 are made 
according to the general principals or ceramic science taught by appellants. Two of the 
42 materials have a Tc of 25K. Thus a person of skill in the art following appellants- 
teaching can fabricate materials which do not infringe the claims allowed by the 
examiner but do not infringe claims not allowed by the examiner. 

Table 1 in attachment C list 7 references as the source of the information on the 
42 high Tc materials. Those references are listed below. For references 1-5 
Attachments E to K, respectively, contain the title page and table of contents of the 
corresponding book. References 6 and 7 are articles, copies of which are in 
Attachments J and K respectively. 

Ginsburg!^^^ Properties of High-Temperature Superconductors, Vols. 

Nil, World Scientific, Singapore, 1989-1992. 

Rao, dm! Ed^Chemistry of High-Temperature Superconductors, World Scientific, 
Singapore, 1991. 

.. • m ^nQ/onQW 4 Docket YO987-074BY 

Application Number: 08/303,5bl *» 



aackrtSf jlT^e CRC Materials Science and Engineering Handbook, CRC Press, 
Boca Raton, 1992, 98-99 and 122-123. 

Kaldis E a |tMlt H erials and Crystallographic Aspects of HTc-Superconductivity, 
Kfuwer Academic Publ., Dordrecht, The Netherlands, 1992. 

Malik, "shah, S.S., Ed., Physical and Materia. Properties of High Temperature 
Superconductors, Nova Science Publ., Commack, N.Y., 1994. 

6 Attachment J _ unnA 

Chmaissem, O. et al., Physica C230, 231-238, 1994 

Antipov A E a v h efaL^hysica C215, 1-10, 1993, 231-238, 1994 

The is no evidence in these references that the 42 high Tc materials of 
Attachment C cannot be made following appellants' teaching. 

Appellants request the Board to reverse the examiners rejections of claims under 
35 USC 112, first paragraph. 
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In the appellants' reply reference was made to the article "Synthesis of Cuprate 
Superconductors" by Rao et al., IOP Publishing Ltd. 1993. A copy of this article is in 
Attachment C to the reply brief. This article lists in Table 1 the properties of 29 
cuperate superconductors made according to appellants teaching. Twelve (#'s 1 , 8-1 3, 
16, 17, 20, 21 , 27 and 28) of those listed do not come within the scope of the claims 
allowed by the examiner. Only three of the 29 have a Tc < 26° K. Those twelve do not 
contain one or more of a rare earth, a group IIIB element or an alkaline earth element. 
It is thus clear that broader claims than allowed in the answer should be allowed since it 
is clear that the allowed claims can be avoided following appellants' teaching without 
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The article of Rao et al. in the first sentence of the introduction citing appellants- 
article - which is incorporated by reference in their application - acknowledges that 
appellants' initiated the field of high Tc superconductivity. Appellants further note that 
the Rao article acknowledges that "a large variety of oxides" are prepared by the 
general principles of ceramic science and that appellants discovered that metal oxides 
are high Tc superconductors. 

Citing reference 5 therein - the book "New Directions in Solid State Chemistry", 
Rao et al. 1989 (Cambridge; Cambridge University Press) for which there is a 1986 
edition which predates appellants filing date Rao (See Attachment B) - Rao et al. 
states: 

Several methods of synthesis have been employed for preparing 
cuprates, with the objective of obtaining pure monophasic products with 
good superconducting characteristics [3, 4]. The most common method 
of synthesis of cuprate superconductors is the traditional ceramic method 
which has been employed for the preparation of a large variety of oxide 
materials [5]. Although the ceramic method has yielded many of the 
cuprates with satisfactory characteristics, different synthetic strategies 
have become necessary in order to control factors such as the cation 
composition, oxygen stoichiometry, cation oxidation states and carrier 
concentration. Specifically noteworthy amongst these methods are 
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chemical or solution routes which permit better mixing of the constituent 
cations in order to reduce the diffusion distance in the solid state [5, 6]. 
Such methods include coprecipitation, use of precursors, the sol-gel 
method and the use of alkali fluxes. The combustion method or 
self-propagating high-temperature synthesis (SHS) has also been 
employed. 

Reference 5 is another example of a reference to the general principles of 
ceramic science incorporated into appellants' teaching. The Rao et al. article states 
that the 29 materials reported on in the article and listed in Table 1 are fabricated using 
the general principles of ceramic science. Moreover, the Rao article states that these 
materials are fabricated by what the Rao article calls the "ceramic method" which is the 
preferred embodiment in appellants' specification, yet 12 of the 29 materials in Table 1 
do not come within the scope of the claims allowed by the examiner in the answer. 
Thus known examples fabricated according to appellants' teaching will not be literally 
infringed by the Rao, Duncombe and Poole examples. 

In Attachment A there are copies of the table of contents and Chapter 3 the 1 989 
edition of reference 5. Chapter 3 is entitled "Preparative Strategies". In Attachment B 
there are copies of the table of contents and Chapter 3 of the 1986 edition of reference 
5. Chapeter 3 in each edition is substantially the same. Since the publication date of 
the 1986 edition is before appellants filing date, all 29 of the high Tc materials in Table 
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1 of the Rao article are made according to the general principals of ceramic science as 
taught by appellants. 

Attachment C is a Table of high Tc materials from the "CRC Handbook of 
Chemistry and Physics" 2000-2001 Edition. Attachment D is a copy of this table with 
hand written numbers to the left of the materials. There are a total of 42 materials 
listed in Table 1 (those marked with an asterisk in the table in Attachment D #s 1 , 7-1 3, 
16-18, 20, 21 , 27, 28, 30, 31 and 41-44) of which 21 do not contain one or more of a 
rare earth, a group III element or an alkaline earth element. Yet all 42 are made 
according to the general principals or ceramic science taught by appellants. Two of the 
42 materials have a Tc of 25K. Thus a person of skill in the art following appellants- 
teaching can fabricate materials which do not infringe the claims allowed by the 
examiner but do not infringe claims not allowed by the examiner. 

Table 1 in attachment C list 7 references as the source of the information on the 
42 high Tc materials. Those references are listed below. For references 1-5 
Attachments E to K, respectively, contain the title page and table of contents of the 
corresponding book. References 6 and 7 are articles, copies of which are in 
Attachments J and K respectively. 

Ginsbur^TM me Ed. E phy S ical Properties of High-Temperature Superconductors, Vols. 
Mil, World Scientific, Singapore, 1989-1992. 

Rao, C A N.R. h ^Chemistry of High-Temperature Superconductors, World Scientific, 
Singapore, 1 991 . 
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IhaoJSf 3S^e CRC Materials Science and Engineering Handbook, CRC Press, 
Boca Raton,' 1992, 98-99 and 122-123. 

Ka.dis S Mate-is and Crysta.lographic Aspects of HTc-Superconductivity, 
K?uwer Academic Publ., Dordrecht, The Netherlands, 1992. 

5 Ma.i k , sTarSnah, S.S., Ed., Physical and Materia. Properties of High Temperature 
Superconductors, Nova Science Publ., Commack, N.Y., 1994. 

6 Chma" 

7 Antipov Att E aC V h et e af. K physicaC215, 1-10, 1993, 231-238, 1994 

The is no evidence in these references that the 42 high Tc materials of 
Attachment C cannot be made following appellants' teaching. 

Appellants request the Board to reverse the examiners rejections of claims under 
35 USC 112, first paragraph. 
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Table I - Precision 1 of Metals determined by tCP in La, a Sr 02 Cu0 4 and YBa 2 Cu 3 0 7 Thin 
Films. 
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FlO. 296.— System SrO-SiO* 
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SiO-Ti0 2 




FlO. 297.— System SrO-TiO,. 

Miroslawa Dry* and Wtodxiraierz TrzcbiatowslcL Roct- 
niki Ckem., Jl, 492 (1957). 




Mol.% 

Fio. 298.— System SrO-TtO,; tentative. 
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Dec.). 263-268(1961). 



z — ! — ^ — 1 — 1 — 1 — 1 — 1 — ' — *~ 1 



,,3ZnO BjOj+L- 



ZnO BjOj 



Z«0-B 2 0 3 -»-L. 



33 +0 60 00 
2n0 Mol.% • 

Fig. 301.— Syrtem ZnO-B,0.. 
Vu. S. Leonov. 2Aur. iVewj, A'* in,.. 3, 1240 (1958). 



Two Oxides 



Figs. 2334-2336 



SrO-TiOa 
2000i 



I 800 KGL3P^~- 
17 W 2P* 



a 



\ Liquid / 



\ / 

0:20- »/ 



, IWiPJ- J 



60 



SrO-ZrOi 



Fro. 2334. — System SrO-TiO». 3SfO-2TiOi ts catends to approxi- 
mately the 4SrO:3TiOt composition. 

Antonio Cocco and Franco Mai 

(1963). 



SrZrO^Liq. \ 



\ S/ 4 Zr 3 0 l0 »Uo, 



Sr 4 Z* 3 0,o L ^ZrX'SrO 



SrZr0 3 *Sr,2f 2 0 T 



S' 3 Zr l o 7 s^q, 



SfZf0 3 »SfjZfQ,^ S» 2 ZrO,' SrO' 

S'ZrOj+SrO 
1 J- 1 



80 Ti 0l 
end* to aporoxi 

, Ann. Gum. (JImh). SI, 892 



SrZfOj 



60 

SrO (MoLX) 



Fto 2335.— System SrO-SrZrO>. 



70 
SrO-^ 



Gilbert TilJoca and Monique Per» y J orb*, Ret. HauUt 
Temp. Refntiairtt. 1 (4 1 337 (1964). 



The above understood 



Date 



and 



Date 



Date and sign every entry. Have every possibly important 
entry witnessed. Submit an Invention Disclosure of 
anything possibly new and inventive. 



This Page is: 

□ Unclassified □ IBM Confidential-Restricted 

□ IBM Internal Use Only □ Registered IBM Confidential* 

□ IBM Confidential 'Register with local Recorder 



57 



-> H. <}- 2<^S ; 7 



^Aa\JU*^ sialic. 





.0* tlos 



0r 

n*<r fan ^ ^.fl^- 

^ • 0.<M O.f^/ 3 

^.7/ *-5L<) O.IGD 4.71 



jtf,^ tfrCl^ X<W« 



i,3^( o.^oc o.5% kjt ' 0.6 1 5 



r o.JHJ 0,(07 

JM| 0.0V t).HI. _ 4.31 8^.4, 
1.4 16 o.?# 



1,71 





Zop 0.5-17 fU7f , p 1.04 
g 1,313 o/mc$) a to 



!oo o,js> a/76 



4$ 1,02. 



z..|&- &<i$ a/# 4.74 <%j 

a#l 0,^0) 

2.Ld oM ctffl AM t- 00 

fi.f# 



The above understood 
and witnessed bv 



Date 



and 



Date 



n Undassffied □ IBM Confidential-Restricted Date and sign every entry. Have every possibly Important 

□ IBM internal Use Only □ Registered IBM Confidential* Disclosure of 

□ IBM Confidential 'Register with focal Recorder anything possibly new and inventive. 

58 *>\ IBM Technical Notebook 

1 2..:_.1^._V 



l ioo. v. M.C- 



.2.1 89. C 



.11. 



_U q?. 6 /. I03_. 



_Z-'. 102. lofl. 



r-Coe* ; 10 3.^ , 

Aa£T> \ \00. Y 



The above understood 



Date 



and 



Date and sign every entry. Have every possibly important 
entry witnessed. Submit an Invention Disclosure of 
anything possibly new and inventive. 



This Page is: 

□ Unclassified 

□ IBM Internal Use Only 

□ IBM Confidential 



□ IBM Confidential-Restricted 

□ Registered IBM Confidential* 
'Register with focal Recorder 



Technical Notebook 



59 




T^hkrMoGfr^fi-O S> 




The above understood 
and witnessed bv 



Date 



and 

bv _ 



Date 



□ Unda^iffed QIBM Confidential-Restricted 
n IBM Internal Use Only □ Registered IBM Confidential* 

□ IBM Confidential with 10031 Rec0fder 



Date and sign every entry. Have every possibly important 
entry witnessed. Submit an Invention Disclosure of 
anything possibly new and inventive. 



g0 IBM Technical Notebook 



(V 4l( U£ 3& 



^c^^ V \ ( 



d.fo-\ 




3 /o <2L^> -^QjO^^L- 



1 W ftot 



? 



3or 



\*f^S / |w t- — v — — 

)Ab7F: -/jj/77/16 &&c) 6-10 1) /***Uy** *f T<i { 



it 

er 

e 
e: 

C 

e: 

E 

p 

e 
c 

e 

c 
c 
c 
e 
e 



The above understood 



Date 



and 



Date and sign every entry. Have every possibly important 
entry witnessed. Submit an Invention Disclosure of 
anything possibly new and inventive. 



□ Unclassified □ IBM Confidential-Restricted 

□ IBM Internal Use Only □ Registered IBM Confidential* 

□ IBM Confidential -Register with local Recorder 



IBM Technical Notebook 



61 



JJOOJL .... 

A= -0.OZ1. 



^.4*7 0.800 O^TS O.(o c^rtC^ s***^>/S^^ 





25% 



p«M; <m 0,4fe~ 



79 



The above understood 
and witnessed by 



Date 



and 
by. 



Oate 



This Page Is: 

□ Unclassified □ IBM Confidential-Restricted Date and sign every entry. Have every possibly important 

□ IBM Internal Use Only □ Registered IBM Confidential* entry witnessed. Submit an Invention Disclosure of 

□ IBM Confidential -Roister with local Recorder anything possibly new and inventive. 



62 IBM Technical Notebook 

M<18 0,39^ 0,^9 , ^ . 

.a/i» • o.#l *q<wjf \(&$$ 

i.Tj O.977 ^2. (AO 

Ut5" 0.^1 0-^ 

b&U ht< 3.M3&> 71-4 

147a 0/71*1 

Ul* 0.^ O.facj 



The above understood 
and witnessed by . 



Date 



and 
bv . 



Date 



Date and sign every entry. Have every possibly important 
entry witnessed. Submit an Invention Disclosure of 
anything possibly new and Inventive. 



This Page is: * ^ v * 

□ Unclassified □ IBM Confidential-Restricted 

□ IBM Internal Use Only □ Registered IBM Confidential* 

□ IBM Confidential 'Register with local Recorder ' 



IBM Technical Notebook 



The above understood 
and witnessed by 



Date 



and 
by - 



Date 



This Page is: 

□ Unclassified 

□ IBM Internal Use Only 

□ IBM Confidential 



□ IBM Confidential-Restricted 
n Registered IBM Confidential* 
'Register with local Recorder 



Date and sign every entry. Have i every possibly important m 
entrv witnessed. Submit an Invention Disclosure of * 
anything possibly new and inventive. 



fM> 00 IBM Technical Notebook 

vJs&^ ^ ^<r^ i^-fjti ^ u fT^ tf^^ 




£jj t6c ^/7(Jl t^sJcM fJws^ 



^ CSS UX'^X £\JkA 




t 
t 

t 
t 
t 
t 
t 



The above understood 



Date 



and 
bv 



Date 



Date and sign every entry. Have every possibly important 
entry witnessed. Submit an Invention Disclosure of 
anything possibly new and inventive. 



This Page is: 

□ Unclassified 

□ IBM Internal Use Only 

□ IBM Confidential 



□ IBM Confidential-Restricted 

□ Registered IBM Confidential* 
'Register with local Recorder 



IBM Technical Notebook 65 

H ■ 

i j ^ 



Sjvb 



r 



PARTICLE fiHftLYZEf 



DflTt 



SOLVENT _„LSQ .„ 

* CONDITIONS 

SOLMISC M«(CP; 

SCLV.DEHS 6.7*;6/CC; 

SMP.DEKS «.3fcifi'Ct> 

MIMIJi) !f.e <YK: 

D(fitJ) l.Wvffj 



SPEED 



see. (Pfi;i 



* TIflE e H 4 Mh 2« SEC 

• OfiTfi 

TIRE WSORffiSCE 

w m u 



« HSTRlBUTICtl TABLE <6Y «■*.., 



6(PR) fu> 

16.* t 49.7 

te.e- 9.e i.8 

s.te-e.ee 4.5 

e-M-7.ee 2.7 

7.88-i.efc 6.1 

6.M-5.B* 6.S 

5.18-4.88 16.2 

4.ee-3.ee 4.e 

j.ee-:.ee e.f 

2.M-1.M s.t 

i.w-t.ee 1.2 



4?.; 
51. t 
St.- 
5t.t 
t4.* 

Si.* 
H.f 

ite.e 



6 (ME) <t'R; 
♦ H5TRI6«U0ti fiff.Pf ifiV VOL.: 

j-.--,—-* 2 t 



The abotartu i- « 
and wfthtesea py 



MvOV -f(v/ffvt\ v loot; 

f^5S J* CAT. <T 



5> 



Date and CV Date 



This Page Is: 

□ Unclassified 

□ IBM Internal Use Only 

□ IBM Confidential 



□ IBM Confidential-Restricted 
n Registered IBM Confidential* 
'Register with local Recorder 



Date and sign every entry. Have every possibly important 
entry witnessed. Submit an Invention Disclosure of 
anything possibly new and inventive. 



IBM Technical Notebook 



anrf 



Date 



This Page is: 

Date and sign every entry. Have every possibly important □ Unclassified □ IBM Ctonfidential-Restncted 

entry witnessed. Submit an Invention Disclosure of □ IBM Internal Use Only □ Registered IBM Confidential* 

anything possibly new and inventive. □ ibm Confidential 'Register with local Recorder 



IBM Technical Notebook 

' to^t/jv/v .... sp^wiAj-^^: 

1, Wr--. . . . Air" . 



67 




6,32- 



The above understood Date / and Date 
and witnessed by — Dv 



This Page is: . ^ 

□ Unclassified □ IBM Confidential-Restncted 

□ IBM Internal Use Only □ Registered IBM Confidential* 

□ IBM Confidential 'Register with focal Recorder 



Date and sign every entry. Have every possibly imports 
entry witnessed. Submit an Invention Disclosure of 
anything possibly new and inventive. 



3&> °'° - 



2.9? 



1.4*77 4^0 

o.nfl 



1.^ (D^O) 






o.ff 



v i 



The above understood 
and witnessed by 



Date 



and 
by. 



Date 



Date and sign every entry. Have every possibly important 
entry witnessed. Submit an Invention Disclosure of 
anything possibly new and inventive. 



This Page is: 

□ Unclassified □ IBM Confidential- Restricted 

□ IBM Internal Use Only □ Registered IBM Confidential* 

□ IBM Confidential 'Register with local Recorder 



=3 



Located 
. 1-05". 6PH C/iuK-t- \M<L. 

SCO* 



I #><?r 



|o9.<?6/5" 

_lq9. g$M 0.000 



A' 



<h%; 



II! 



The above understood 
and witnessed by 



Date 



and 
by - 



Date 



mis page is: - 

□ Unclassified □ IBM Confidential-Restricted 

□ IBM Internal Use Only □ Registered IBM Confidential* 

□ IBM Confidential 'Register with local Recorder 



Date and sign every entry. Have every possibly important 
entry witnessed. Submit an Invention Disclosure of 
anything possibly new and inventive. 



70 IBM Technical Notebook 



The above understood 
and witnessed by 



Date 



and 
bv . 



Date 



Date and sign every entry. Have every possibly important 
entry witnessed. Submit an Invention Disclosure of 
anything possibly new and inventive. 



This Page is: 

□ Unclassified □ IBM Confidential-Restricted 

□ IBM Internal Use Only □ Registered IBM Confidential* 

□ IBM Confidential 'Register with local Recorder 



IBM Technical Notebook 



71 




CLAW J 




(77) 



2-n 



MSG: FROM: SARDESAI - -FSHVMCC TO: MDT 
To: MDT v --YKTVMT 



--YKTVMT 



05/18/88 12:39:40 



From: Viraj Sardesai 

8-533-8545, SCL Pers Metals, GTD E.Fishkill 
IBM INTERNAL USE ONLY (Unless otherwise specified) 
SUBJECT: BHF concentrations used in SCL 

Michael, 

Wei use 40:1 BHF for pre platinum, emitter screen ox removal and for s metal 
preclean. 

The chemical is commercially available premixed solution and has 40 parts (by 

B°*r^Lr f *!! E PCt ? H4F Solution mixed with 1 ^ of 49 wt pet HF solution. 
Both NH4F and HF are in aqueous solutions. Manufacturer specs the HF concentra- 
tion to 0.61 to 0.77 moles per liter and specific gravity of 1.106 

For S postL/0 BHF clean 10:1:2.2 (NH4F:HF: Glycerin) is used prepeared 
similarly .and quenched in 10:1 NH40H solution ( 28 Vt pet NH40H solution 
diluted yTlO times its volume in DI water). 



SZECSY -FSHVMCC HOUGHTON-FSHVMCC^ 



Regards , 
VIRAJ 

FSHVMCC (SARDESAI) ,D/11G B/322 Z/5T1 

************* OUR TEAMWORK MAKES THE DIFFERENCE ! ************* 
I _.BHF concentrations used in SCL 
r 
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BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Paper No: 

Application Number: 08/303,561 
Filing Date: September 09, 1994 

Applicants: Johannes G. Bednorz et al. Examiner M. Kopec 

Daniel P. Morris 
For Appellant 

FOURTH SUPPLEMENTAL APPELLANTS' REPLY 
TO THE EXAMINER'S ANSWER 

ARGUMENT 

As indicated in Appellant's Request For Postponement of Oral Hearing Scheduled For 
November 6, 2002, dated November 21 , 2002, which was granted by the Order 
Granting Request To Reset Hearing Date, dated November 6, 2002, attached herewith 
is a sequential concordance of copies of documentary evidence referred to in 
Appellants' Brief and Replies which were submitted as attachments and appendixes to 
papers and affidavits submitted during prosecution. These copies of the concordance 
is to this Fourth Supplemental Appellants' Reply To The Examiner's Answer. The first 
pages of the Concordance is marked Concordance and Contains a Table of Contents 
which lists the documents in the order of first appearance in the Brief and Replies. All 
page are identified where the document occurs in the Brief and Reply Briefs. 
Documents in Appendix of The Brief and Reply Briefs are not included in the 
Concordance. 
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ADDITIONAL REMARKS CITING PORTIONS OF THE FILE HISTORY 



Claims 24-26, 88-90, 96-102, 109-113, 129-131, 134, 135, 139-142, 145, 149-151, 158, 
159, 164-166, 169-170 and 174-177 of the present application have been rejected as 
not enabled under 35 U.S.C. 112, first paragraph. Appellants disagree for the reasons 
previously noted. Appellants in addition point out the following. 

The present application is a Continuation of 08/060,470 filed on 05/1 1/93, which is a 
Continuation of 07/875,003 filed on 04/24/92, which is a Divisional of 07/053,307 filed 
on 05/22/87 all now abandoned. 

In the 07/053,307 ancestral application composition of matter claims where presented 
for examination. A copy of the Final Rejection referred to below in this application is in 
Attachment A of this paper. 

In the 07/053,307 ancestral application composition of matter, claims 1 through 11 
inclusive, 27 through 35 inclusive, 40 through 54 inclusive, 60 through 63 inclusive, and 
65 through 68 were finally rejected under 35 U.S.C. 102(b) or in the alternative under 
35 U.S.C. 103 as unpatentable over each of a publication by Shaplygin et al. in the 
Russian Journal of Inorganic chemistry , volume 24, pages 820-824 (1979) ("the 
Shaplygin et al. publication"); a publication by Nguyen et al. in the Journal of Solid State 
Chemistry , volume 39, pages 120-127 (1981) ("the Nguyen et al. publication"); a 
publication by Michel et al. in the Materials Research Bulletin , volume 20, pages 
667-671 (1985) ("the 1985 Michel et al. publication"); and a publication by Michel and 
Raveau in the Revue de Chimie Minerale . volume 21, pages 407-425 (1984) ("the 1984 
Michel and Raveau publication"). See the final rejection dated 4-25-1991 in the 
07/053,307 ancestral application. 

In the 07/053,307 ancestral application, claims 1 , 2, 5 through 1 1 inclusive, 40 through 
44 inclusive, 46, 48, 51 through 54 inclusive, 60, 62, and 66 were finally rejected under 
35 U.S.C. 102(b) or in the alternative under 35 U.S.C. 103 as unpatentable over a 

Application Number: 08/303,561 2 Docket YO987-074BY 



publication by Perron-Simon et al. in C. R. Acad. Sc. Paris , volume 283, pages 33 
through 35 (12 July 1976) ("the Perron-Simon et al. publication"); a publication by 
Mossner and Kemmler-Scak in the Journal of the Less-Common Metals , volume 105, 
pages 165 through 168 (1985) ("the Mossner and Kemmler-Sack publication"), a 
publication by Chincholkar and Vyawahare in Thermal Analysis 6th, volume 2, pages 
251 through 256 (1980) ("the Chincholkar and Vyawahare publication"); a publication by 
Ahmad and Sanyal in Spectroscopy Letters , volume 9, pages 39 through 55 (1976) 
("the Ahmad and Sanyal publication"); a publication by Blasse and Corsmit in the 
Journal of Solid State Chemistry , volume 6, pages 513 through 518 (1973) ("the Blasse 
and Corsmit publication"); United States Patent No. 3,472,779 to Kurihara et al. ("the 
Kurihara et al. '779 patent"); a publication by Anderton and Sale in Powder Metallurgy 
No. 1, pages 14 through 21 (1979) ("the Anderton and Sale publication"). (See the final 
rejection dated 4-25-1991). 

In the 07/053,307 ancestral application the Examiner asserted that the cited references 
appeared to disclose materials, which inherently provided superconductive properties 
and assertedly therefore, rendered the claims unpatentable. Appellants rebutted the 
Examiner's reasons for rejection based on limitations in the claims directed to 
Appellants' new discovery of the superconductive properties of these materials. 

The claims of the present application are directed to methods of flowing a 
superconducting current in a superconductive composition of matter having a transition 
temperature greater than 26'K. This is Applicants' discovery for which they received the 
1987 Nobel Prize in Physics. The Examiner in the 07/053,307 ancestral application 
stated by the 35 U.S.C. 102 and 103 rejections therein that persons of skill in the art 
knew how to make the compositions of matter based on the references cited therein. In 
that same final rejection the Examiner states at page 4 thereof "these materials appear 
to be identical to those presently claimed except that the superconductive properties 
are not disclosed." Applicants discovered the superconductive properties and in the 
present application are claiming methods using this property. Thus, by the Examiner's 
reasoning all of the present claims are fully enabled because the Examiner has stated 
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that the compositions of matter recited in the claims can be made with the knowledge of 
a person of skill in the art prior to Applicant's filing date. Thus the Examiner, in the 
07/053,307 ancestral application, agrees with the Appellants' Arguments and the 
Affidavits of Shaw, Duncombe, Tsuei, Dinger and Mitzi submitted by Appellant in 
support of their position that all their claims are enabled. In view thereof, Applicants 
request the Board to reverse the rejection of the claims under 35 U.S.C. 112, first 
paragraph as not enabled. 

Section 104(b)(3) of 37 CFR states M [i]n rejecting claims the examiner may rely 
upon admissions by the applicant ... as to any matter affecting patentability". Thus, if 
Appellant in rebutting the 35 USC 112 rejections made statements adverse to their 
interests in regards to rebutting the rejections under 35 USC 102 and 103, the 
Examiner could use these statements to assert that Appellants admitted that their 
invention was anticipated or obvious. Likewise, if Appellant in rebutting the 35 USC 102 
and 103 rejections made statements adverse to their interest in regards to rebutting the 
rejections under 35 USC 112, the Examiner could use these statements to assert that 
Appellants admitted that their claims were not enabled or were indefinite. Section 
104(b)(3) does not explicitly apply to the Examiner. Not to apply the rational of 37 CFR 
104(b)(3) to the Examiner to find that the necessary consequences of the Examiners 35 
USC 102 and 103 rejections of the composition of matter claims of the 07/053,307 are 
that all of the Appellants' claims are enabled would be manifestly unfair and inequitable. 

Claims 86, 87, 96-1 08, 1 1 2, 1 1 3, 1 1 7, 1 1 8, 1 22, 1 23, 1 27, 1 28 and 1 47 have been 
rejected as indefinite under 35 U.S.C. 112, second paragraph. 

These claims have been rejected under 35 USC 112, second paragraph, as indefinite 
for using language of the type "rare earth like" and "pervskite-like", etc. As previously 
stated the Examiner has arbitrarily rejected Appellants' claims without providing a 
reason for why Appellants' terms are indefinite while similar terms are not indefinite in 
the claims of many issued patents. Applicants note that article incorporated by 
reference at page 6 of the specification were published in September 1986 (which lead 
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to Appellants' Nobel Prize) and the present application was filed in May 1987 thereby 
clearly making this terminology part the high Tc superconductor art. As shown this is 
the vernacular of the field and well understood by persons of skill in the art. Appellants 
request the Board to reverse the rejections of claims 86, 87, 96-108, 1 12, 1 13, 1 17, 
118, 123, 127 and 147 under 35 U.S.C. 112, second paragraph. 

Applicants' invention is a pioneering invention. "The Supreme Court in Westinghouse 
v. Boyden Power Brake Co., 170 U.S. 537, 562 (1898), characterized a pioneering 
invention as "a distinct step in the progress of the art, distinguished from a mere 
improvement or perfection of what had gone before." Texas Instruments ICC 
6 USPQ 2d 1886 (CAFC 1988). Applicants received the 1987 Nobel Prize in Physics 
for there discovery of superconductivity at Tc greater that or equal to 26'K which is 
about 8'K higher than the highest Tc previously known. Even though others following 
Applicants' teaching identified compositions having Tc more than 100K greater than 
26"K only Applicants have received a Nobel Prize for this subject matter. This is 
because the others followed applicants' teaching to identify these other compositions. 

Appellants request the Board to reverse the examiners rejections of claims under 35 
USC 112, first paragraph and second paragraph. 

Please charge any fee necessary to enter this paper to deposit account 09-0468. 
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ATTACHMENT A 




UNITED STAT"} DEPARTMENT OF COMMERCE ' 
Patent and Trademark Off ice 

Address : COMMISSIONER OF PATENTS AND TRADEMARKS * 

Washington, O.C. 20231 



SERIAL NUMBER I RUNG DATE 



FIRST NAMED INVENTOR 



fcTTG RN F\k©OCK ET NO. 



tf7 /053,30V 



0S/22/S7 



BEDNORZ 



•J >, 'Y09S7-074 



EXAMINER 



BOYD, J 



J. DAVIE' ELLETT 

im intexlectual property law i>ept 

P.O. &OX 2 IS 

YCiRKIOWN HfrJGHlS, N Y 1 0333 



ART UNIT 



i PAPER NUMBER 



J 3 y 

DA7r; MAtLCB: 



erf ^Irbhl 

IS3 This application has been examined 12 Responsive to communication filed on \ 

' ? — 

A montfKs), 



action Is made final. 



A shortened statutory period for response to this action is set to expire _ 



_ days from the date of this letter. 
Failure to respond within the period tor response will cause the appScation to become abandoned. 35 U.S.C. 133 y 

Parti THE FOLLOWING ATTACHMENTS) ARE PART OF THIS ACTION: 



1. Q Notice of References Cited by Examiner, PTO-892. 

3. ED Notice of Art Cited by AppBcant, PTO-1449. 

5. O Information on How to Effect Drawing Changes, PT01474. 

Partll SUMMARY OF ACTION 

1. 0 Claim s I - 4 ST : 



2. □ Notice re Patent Drawing, PTO-948. 

4. □ Notice of Informal Patent Application, Form PTO-152 

6. □ : , 



are finding in the application. 



Of the above, claims 



U- Via ^ V^'V? \ + L Sa fe wtoggwn fro^nskteration. 



\ 



2. □ Claims „ 

Claims . 

5. IZI Claims . 



— ip~. have_been c^eied. 



3:--. 



are 'aQbwed.^ 



_ are objected to. 



\B. □ Claims_ 



_ are subject to restriction or election requirement 



7. □ This appScation has beenrUed with informal orawtngs under 37 C.F.R. 1.85 which are acceptable for examination purposes. 

8. d Formal drawings are required in response to this Office action. 



I The corrected or substitute drawings have been received on _ 



Under 37 C.F.R. 1.84 these drawings 



^ are □ acceptable; □ not acceptable (see explanation or Notice re Patent Drawing. PTOG48). 

■ . ■ has {have) been □ approved by the 



10. PI The proposed additional or substitute sheets) of drawings, filed on 
/ examiner; O disapproved by the examiner (see explanation). 



Q The proposed drawing correction, filed . 



, has been Q approved; □ disapproved (see explanation). 



11, 

12. □ Acknowledgement is made ol the claim for priority under U.S.C. 119. The certified copy has □ been received □ not been received 
□ been filed in parent application, serial no. ; filed on 

13. 0 Since this application apppears to be in condition for allowance except for formal matters, prosecution as to the merits is closed in 
accordance with the practice under Ex parte Quayle, 1935 CD. 11;453 0.G. 213. ^ ^ 

14. CD Other 



1. Applicant's election with traverse of Group I in Paper No. 22 
is acknowledged. The traversal is on the ground (s) that the claims 
of Groups I, IT and Til are not distinct. This is not found 
persuasive because the Examiner maintains that the superconductive 
product, process of making and method of use are directed to 
patentally distinct inventions. Although there are broad "process" 
and "method" claims that appear to encompass a great .deal of 

Si' 

subject matter, the limitations in the dependent claims distinguish 
the claims of the Groups I, II and III. 

The requirement is still deemed proper and is therefore made 
FINAL. 

2. The objection to the specification and objection of claims 1- 
11, 27-35, 40-54, 60-63 and 65-68 under 35 USC 112, first 
paragraph, is maintained. 

3. The following is a quotation of the first paragraph of 35 
U.S.C. § 112: 

The specification shall contain a written description of the 
invention, and of the manner and process of making and using 
it, in such full, clear, concise, and exact terms as to enable 
any person skilled in the art to which it pertains, or with 
which it is most nearly connected f to make and use the same 
and shall set forth the best mode contemplated by the inventor 
of carrying out his invention. 

The specification is objected to under 35 U.S.C. § 112, first 
paragraph, as failing to provide an enabling disclosure 
commensurate with the scope of the claims. 

4. The Applicants assert that "the scope of the claims as 
presently worded is reasonable and 'fully merited" (page 17 of 
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response) . The Examiner disagrees. The present claims are broad 
enough to include a substantial number of inoperable compositions. 

5. The rejection of claims 1-11, 27-35, 40-54, 60-63 and 65-68 
under 35 USC 112, second paragraph is maintained. 

6. Claims 1-11, 27-35, 40-54, 60-63 and 65-68 are rejected 
under 35 U.S.C. § 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

7. The amended term "rare earth-like" is vague. With respect to 
the lack of stoichiometry , Applicants argue the superconductive 
properties can be measured as the composition is varied. This is 
unpersuasive because the present claims broad enough to require an 
undue amount of experimentation. 

8. The Examiner maintains that the term "doping" is vague. 
Neither the claim or the specification discuss the limits of the 
effective amounts of doping. 

9. The Applicants assert that a discussion of "electron-phonon 
interactions to produce superconductivity" is found in the 
specification. The Examiner maintains that the term is not 
adequately explained. The specification fails to teach how one 
determines how to enhance the "electron-phonon" interactions? 

10. The term "at least four elements" is indefinite considering 
the number of elements^ in the periodic table. 



i 
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11. The rejection of claims 1-U, 27-35, 40-54, 60-63 and 65-68 
under 35 USC 102/103 is maintained. 

12. Claims 1-11, 27-35, 40-54, 60-63 and 65-68 are rejected under 
35 U.S.C. § 102(b) as anticipated by or, in the alternative, under 
35 U.S.C. § 103 as obvious over each of Shaplygin et.al., Nguyen 
et.al., Michel et.al. m»t.. Res. Bull, and Revue de Chimie ) . 

13. The Applicants argue that "no prima facie case has been made 
that the composition anticipates or renders obvious the subject 
matter" (page 28 of response). The Examiner maintains that these 
materials appear to be identical to those presently claimed except 
that the superconductive properties are not disclosed. Applicants 
have not provided any evidence that the compositions of the cited 
references are in any way excluded by the languange of the present 
claims, i.e. Applicants have failed to show that these materials 
are not superconductive. Applicant's composition claims do not 
appear to exclude these materials. 

14. Applicants further argue that under United States patent law 
they are entitled to claim compositions which might happen to 
overlap a portion of the conception ranges broadly recited in the 
cited references. "The broad statement of a concentration range in 
the prior art does not necessarily preclude later invention within 
the concentration range" (page 29 of response). The Examiner fails 
to. understand how Applicant's incredibly broad claims, some of 
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~* "/irtnprl transition metal oxide" 

which require only the presence of a doped transitu 

f=»-n "within" the scope of the 
(see claim 42), in anyway fall wit.nin 

compositions disclosed in the prior art. The cited references 
disclose very specific congestions that not only fall within the 
scope of the claims, but appear to be identical to those 
compositions disclosed in the specification as being 
superconducting. The Examiner maintains that these materials are 
inherently superconductive and therefore render the claim 
unpatentable * 

15. With respect to Applicants arguements under 35 USC 103 
regarding the "question of non-analogous art" and the assertion the 
cited prior art is irrevelant to the present claim, the Examiner 
maintains that for the present "composition" claims the references 
directed to what appear to be identical materials (both in 
composition and inherent properties) are clearly relevant. The 
cited individual disclosures appear to be sufficient^ maintain 
the rejection, the Examiner is not relying on any secondary 
references to modify the teachings in the references. 

* i -; mo 1-9 5-11 40-44, 46, 48, 53-54, 60, 

16. The rejectaon of claims 3-2, ^ J'/ 

6?. and 66 under 35 USC 102/103 is maintained. 

17 . Claims 1-2, 5-11, 40-44, 46, 48, 51-54, 60, 62 and 66 are 
rejected under 35 U.S.C. § 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C- § "103 as obvious over each. of Perron- 
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Simon et . al. f Mossner et.al., Chincholkar et.al., Amad et.al., 
Blasse et.al., Kurihara et.al. and Anderton et.al. 

18. This rejection is maintained for the reasons set forth in the 
previous paragraphs. The Examiner maintains that the cited 
references appear to disclose materials which inherently provide 
superconducti ve properties and therefore render^the present claims 
unpatentable. 



19. THIS ACTION IS MADE FINAL. Applicant is reminded of the 
extension of time policy as set forth in 37 C.F.R. § 1.136(a). 



A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL. ACTION 
IS SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS ACTION. IN THE 
EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS OF THE MAILING 
DATE OF THIS FINAL ACTION AND THE ADVISORY ACTION IS NOT MAILED 
UNTIL AFTER THE END OF THE THREE-MONTH SHORTENED STATUTORY PERIOD, 
THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE ON THE DATE THE 
ADVISORY ACTION IS MAILED , AND ANY EXTENSION FEE PURSUANT TO 37 
C.F.R. § 3.136(a) WILL BE CALCULATED FROM THE MAILING DATE OF THE 
ADVISORY ACTION. IN NO EVENT WILL THE STATUTORY PERIOD FOR" 
RESPONSE EXPIRE LATER THAN SIX MONTHS FROM THE DATE OF THIS FINAL 
ACTION . 



Any inquiry concerning this communication or earlier 
communications from the examiner should he directed to John Royd 
whose telephone number is (703) 308-3314. 

Any inquiry of a general nature or relating to the status of 
this application should be directed to the Group receptionist whose 
telephone number is (703) 308-^0661. 
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© New superconductive compounds of the K2NIF4 structural type having a high transition 
temperature, and method for fabricating same. 

© The superconductive compounds are oxides of 
the general formula REr.AE.TM.04^ . wherein RE is 
a rare earth. AE is a member of the group of alkaline 
earths or a combination of at least two member of 
that group, and TM is a transition metal, and wherein 
* < 0.3 and 0.1 S y *0.5. The method for making 
these compounds involves the steps of coprecipttat- 
•ng aqueous solutions of the respective nitrates of 
the constituents and adding the coprecipitate to ox- 
alic acid, decomposing the precipitate and causing a 
solid-stale reaction at a temperature between 500 
^and I200*C for between one and eight hours, for- 
COming pellets of the powdered product at high pres- 
ure. sintering the pellets at a temperature between 
500 and tOOO'C for between one half and three 
in hours, and subjecting the pellets to an additional 
■^annealing treatment at a temperature between 500 
and 1200 # C for between one half and five hours in a 
O protected atmosphere permitting the adjustment of 
Q^the oxygen content of the final product. 
UJ 
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NiW OUPinCONOUCTIVf COMPOUNDS OF THi K/IIF, STRUCTURAL TYPt HAVING A HIOM TRANSITION 
TIMPIRATURI, ANO MITHOO FOR FAORICATINO 8AMI 



Field of the Invention 

The invention relates to a new class of super- 
conductors, m particular to components of the 
KjNIF* type of structure having superconductor 
properties below a relatively high transition tern* 
perature. and to a method for manufacturing those 
compounds. 



B aground of the Invention 

Superconductivity is usually defined at the 
complete loss of electrical resistance of a material 
at a well-defined temperature. It Is known to occur 
m many materials: About a quarter of the elements 
and over 1000 alloys and components have been 
found to be superconductors. Superconductivity la 
considered a property of the metallic state of the 
material, in that all known superconductors are 
metallic under the conditions that cause them to 
*uperconduct. A few normally non-metallic materi- 
als, for example, become superconductive under 
very high pressure, the pressure converting them 
to metals before they become superconductor n. 

Superconductors are very attractive for the 
generation and energy-saving transport of electrical 
power over long distances, as materials for forming 
the coils of strong magnets for use In plasma and 
nuclear physics, in nuclear resonance medical di- 
agnosis, and in connection with the magnetic testa- 
tion of fast trains. Power generation by thermonu- 
clear fusion, for sample, will require very large 
magnetic fields which can only be provided by 
superconducting magnets. Certainly, superconduc- 
tors will also find application in computers and 
high-speed signal processing and data communica- 
tion. 

While the advantages of superconductors are 
quite obvious, the common disadvantage of all 
superconductive materials so far known lies m their 
very low transition temperature (usually called the 
critical temperature T c ) which is typically on the 
order of a few degrees Kelvin. The element with 
the highest T c is niobium (9.2 K). and the highest 
known T c is about 23 K for NB 3 Ge at ambient 
pressure. 

Accordingly, most known superconductors re- 
quire liquid helium for cooling and this, in turn, 
requires an elaborate technology and as a matter 
of principle involves a considerable investment in 
cost and energy. 

It is. therefore, an object of the present inven- 



tion to propose compositions for hfgh-T, supercon* 
ductors and a manufacturing method for producing 
compounds which exhibit such a high critical tem- 
perature that cooling with liquid helium is obviated 
s so as to considerably reduce the cost involved and 
to lave energy. 

The present invention proposes to use com* 
pounds having a layer-type structure of the kind 
known from potassium nickel fluoride K*NiP«. This 
*o structure is in particular present in oxides of the 
general composition AetTM.0*. wherein RE stands 
for the rare earths (lanthamdes) and TM stands for 
the so-called transition metals. It Is a characteristic 
of the present Invention that in the compounds in 
'5 question the RE portion is partially substituted by 
one member of the alkaline earth group of metals, 
or by a combination of the members of this alkaline 
earth group, and that the oxygen content Is at a 
deficit. 

to For example, one such compound that meets 
the description given above is lanthanum copper 
oxide LajCuO* In which the lanthanum -which be- 
longs to the III8 group of elements-is in part substi- 
tuted by one member of the neighboring IIA group 
25 of elements, vtz. by one of the alkaline earth metals 
(or by a combination of the members of the IIA 
group), e.g.. by barium. Also, the oxygen content of 
the compound Is Incomplete such that the com- 
pound will have the general composition Is,. 
jo «Ba„Cu0 4 . y . wherein x * 0.3 and y < 0.5. 

Another example for a compound meeting the 
general formula given above is lanthanum nickel 
oxide wherein the lanthanum is partially substituted 
by strontium, yielding the general formula La,. 
J5 .Sr.NlO^ . Still another example Is cerium nickel 
oxide wherein the cerium it partially substituted by 
calcium, resulting in Cet«Ca»NIO«. r 

The following descnptlon will mainly refer to 
barium as a partial replacement for the lanthanum 
+o m a LajCuOi compound because it is the Ba-La- 
Cu-0 system which is. at least at present, the best 
understood system of all possible. Some com- 
pounds of the Ba-la-Cu-0 system have been de- 
scribed by C. Michel and B. Raveau in Rev. Chim. 
-*5 Min. 21 (1984) 407. and by C. Michel. L Er-Rakho 
and B. Raveau in Mat. Res. Bull.. Vol. 20. (1985) 
667-871. They did. however, not find nor try to find, 
superconductivity. 

Experiments conducted in connection with the 
so present invention have revealed that high-T c super- 
conductivity is present in compounds where the 
rare earth is partially replaced by any one or more 
of the other members of the same HA group of 
elements, i.e. the other alkaline earth metals. Ac- 
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tu^lly. the T fl of LajCuO*. t w.th Sr' is higher and is 
superconductivity-induced diamagnetism target 
Ihan thai found with Ba J and Ca J 

Aa a matter of fact, only a small number ol 
oxides ia known to exhibit superconductivity, 
among them the Li-Ti-0 system with onsota of 
superconductivity aa hiQh as i3.7 K. as reported by 
0 C. Johnston. H. Prakash. W.H. Zachanasen and 
R. Visvanathan m Mat. Res. Bull 8 (1973) 777 
Other known superconductive oxides include Nb* 
doped SrTiCh and 8aPbi..BJ,0) . reported respec- 
tively by A. Baratoff and Q Blnmg in Physics I08B 
(I98D 1333. and by A.W. Sleight. J.L Glllson and 
FE. Bierstedt in Solid State Commun. 17 (1075) 
27. 

The X-ray analysis conducted cy Johnston et 
al. revealed the presence in their U-Tl-o system of 
three different crystallography phases, on* of 
them, with a spinel structure, showing the high 
critical temperature. The Ba-La-Cu-0 system, too. 
exhibits a number of cryatallographic phases, 
namely with mlxed-vaient copper constituents 
which have itinerant electronic states between non- 
Jahn-Teller Cu 3 and Jahn- Teller Cu* ions. 

This applies likewise to systems where nickel 
is used in place of copper, with Ni* being me 
Jahn-Teller constituent, and Ni* being the non- 
Jahn- Teller constituent. 

The existence of Jahn-Teller poiarons is con- 
ducting crystals was postulated theoretically by 
K H. Hoeck. H. Nlckisch and H. Thomas m Hefv. 
Phys. Acta 58 (1983) 237. Poiarons have large 
electron-phonon interactions and. therefore, are fa- 
vorable to the occurrence of superconductivity al 
high critical temperatures. 

Generally, the Ba-la-Cu-O system, when sub- 
jected to X-ray analysis reveales three individual 
crystallography phases, viz. 

- a first layer-type perovskite-Hke phase, related to 
the KjNiF* structure, with the general composition 
La,..Ba,Cu04- r . with X*el and yiO; 

- a second, non-conducting CuO phase; and 

- a third, nearly cubic perovskite phase of the 
general composition la^Ba^CuOi^ which appears 
to be independent of the exact starting composi- 
tion. 

as has been reported in the paper by J.G. Bednorz 
and K.A. Muller in Z. Phys. B - Condensed Matter 
64 (1986) 189-193. Of tnese three phases the first 
one appears to be responsible for the high-T c 
superconductivity, the critical temperature showing 
a dependence on the barium concentration in that 
phase. Obviously, the Ba 2 substitution causes a 
mixed-valent state of Cu* and Cu 3 to preserve 
charge neutrality. It is assumed that the oxygen 
deficiency, y. is the same in the doped and un- 
doped crystallites. 

Both LaaCuO* and LaCuOj are metallic conduc- 



tors at high temperatures in the absence of ba/ium. 
Ac*ualty. both are metals like LaNiOv Despite their 
metallic character, the Ba*la-Cu-0 type matenals 
are ceramics, as are the other compounds of the 

s REjTM.Oi type, and their manufacture more or less 
follows the known principles of ceramic fabrication. 
The preparation of a Ba-La-Cu-0 compound, for 
example, in accordance with the preoent invention 
typically involves the following manufacturing 

to steps: 

• Preparing aqueous solutions of the respective 
nitrates of barium, lanthanum and copper and 
coprecipitatton therof In their appropriate ratios. 

• Adding the copreclpitate to oxalic *cid and for- 
is mlng an Intimate mixture of the respective oxalates. 

• Decomposing the precipitate and causing a sottd* 
state reaction by heating the precipitate to a tem- 
perature between 500 and 1200*C for one to eight 
hours. 

to • Pressing the resulting product at a pressure of 
about 4 kbar to form pellets. 
- Re-heating the pellets to a temperature between 
500 and 900*C for one half to three hours for 
sintering. 

7) It will be evident to those skilled In the art that 
if the partial substitution of the lanthanum by stron- 
tium or calcium is desired, the particular nitrate 
thereof will have to be used In place of the barium 
nitrate of the example described above. Also. If the 

oo copper of this example It to be replaced by an- 
other transition metal, the nitrate thereof will obvi- 
ously have to be employed. 

Experiments have shown that the partial con* 
tents of the individual compounds In the starting 

35 composition play an important role in the formation 
of the phases present m the final product. While, as 
mentioned above, the final Ba-La-Cu-0 system ob- 
tained generally contains the said three phases, 
with the second phase being present only to a very 

*o small amount, the partial substitution of lanthanum 
by strontium or calcium (and perhaps beryllium) 
will result in only one phase existing in the final 
La^.Sr.CuO^ or La,.„Ca 1 ,Cu04. r . respectively, pro- 
vided x < 0.3. 

45 With a ratio of 1:1 for the respective (Ba. La) 

and Cu contents, one may expect the said three 
phases to occur in the final product. Setting aside 
the said second phase, i.e. the CuO phase, whose 
amount is negligible, the relative volume amounts 

so of the other two phases are depender* on the 
barium contents in the La 2 . B Ba,,Cu04.y complex. At 
the 1:1 ratio and with an x » 0.02. the onset of a 
localization transition is observed, i.e.. the resistiv- 
ity increases with decreasing temperature, and 

55 there is no superconductivity. 

With x = 0.1 at the same 1:1 ratio, there «s a 
resistivity drop at the very high critical temperature 
of 35 K. 




5 0 

With a .(Ba.La) versus Cu ratio or 2:1 m tho 
starting composition, tt>* composition of the 
LAjCuOi.Ba phase, which was assumed to bo re- 
sponsible for the serconductivity. is imitated, with 
tho result thai now only two phases are presont. 
the CuO phase not existing. With a barium content 
of x -0.13. the resistivity drop occurs at T r • 26 
K. 

Tho method for preparing the Ba-La-Cu-0 
complex involves two heat treatments for the 
precipitate at an elevated temperature for several 
hours. In the experiments carried out In connection 
with the present invention it was found that best 
results were obtained at 000* C for a decomposition 
and reaction period of 5 hours, and again at 000 *C 
for a sintering period of one hour. These values 
apply to a ratio 1:1 composition as well as to a 2:1 
composition. 

For the ratio 2:1 composition, a somewhat 
higher temperature is permissible owing to the 
melting point of the composition being higher in the 
absence of excess copper oxide. Yet it is not 
possible by high-temperature treatment to obtain a 
one-phase compound. 

Measurements ol the dc conductivity were con- 
ducted between 300 and 4.2 K. For barium-doped 
samples, for example, with x < 0.3. at current 
densities of 0.5 A/cm 2 , a high-tomperature metallic 
behavior with an increase m resistivity at low tem- 
peratures was found. At still lower temperatures, a 
sharp drop in resistivity (>90%) occurred which for 
higher current densities became partially sup- 
pressed. This characteristic drop was studied as a 
function of the annealing conditions. I.e. tempera- 
ture and oxygen partial pressure. For samples an- 
nealed m air. the transition from itinerant to lo- 
calized behavior was not found to be very pro- 
nounced, annealing in a slightly reducing atmo- 
sphere, however. lea* to an increase in resistivity 
and a more pronounced localization effect At the 
same time, the onset of the resistivity drop was 
shifted towards higher values of the critical tem- 
perature. Longer annealing times, however, com- 
pletely destroy the superconductivity. 

Cooling the samples from room temperature, 
the resistivity data first show a metal-like decrease. 
At low temperatures, a change to an increase oc- 
curs m the case of Ca compounds and for the Ba- 
substituted samples. This increase is followed by a 
resistivity drop, showing the onset of superconduc- 
tivity at 22 r 2 K and 33 1 2 K for the Ca and Ba 
compounds, respectively. In the Sr compound, the 
resistivity remains metallic down to the resistivity 
drop at 40rt K. The presence of localization ef- 
fects, however, depends strongly on alkaline-earth 
ion conc3ntration and sample preparation, that is to 
say. annealing conditions and also on the density 
which have to be optimized. All samples with low 
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concontiations ol Ca. Sr, and 6a show a strong 
tendency ; ) localization before the resistivity drop 
occur. 

Apparently, the onset of the superconductivity. 

5 i.o tho value of tho critical lomporaturo T,, is de- 
pendent, among other parameters, on the oxygen 
content of tho final compound. It seems that a 
certain oxygon deficiency is necessary for tho ma- 
terial to have a high*T Q behavior. In accordance 

to with tho presont invention, the method described 
above for making tho LajOuO<:Ba complex is com- 
plemented by an annealing step during which the 
oxygen content of the final product can bo ad* 
justed. Of courso. what was said in connection with 

rs the formation of tho LajCuO«;Ba compound, like* 
wiso applies to other compounds of tho general 
formula RE*TM.O«:AE. such as. e.g. NdiNlO*:Sr. 

In the cases whore a heat treatment for do* 
composition and reaction and/or for sintering was 

20 performed at a relatively low temperature, i.e. at no 
more than 950*C. the final product Is subfected to 
an annealing step at about 900*C for about one 
hour in a reducing atmosphere. It Is assumed that 
tho not effect of this annealing step Is a removal of 

25 oxygen atoms from certain locations In tho matrix 
of the RE/TM.O* complex, thus creating a distortion 
in its crystalline structure. The O* partial pressure 
for annealing in this case may be between 10 1 
and 10* bar. 

jo In those cases where a relatively high tempera- 

ture (I.e. above 050*C) was employed for the heat 
treatment, it might be advantageous to perform the 
annealing step in a slightly oxidizing atmosphere. 
This would make up for an assumed exaggerated 

J5 romoval of oxygen atoms from the system owing to 
the high temperature and resulting in a too severe 
distortion of the system's crystalline structure. 

Resistivity and susceptibility measurements, as 
a function of temperature, of Sr* and Ca 2 -doped 

•«o LajCuO+y ceramics show the same general ten- 
dency as the Ba* -doped samples: A drop m re- 
sistivity p(T), and a crossover to dlamagnetism at a 
slightly tower temperature. The samples containing 
Sr 2 actually yielded a higher onset than those 

<*s containing Ba 2 and Ca' . Furthermore, the dia- 
magnetic susceptibility is about three times as 
large as for the Ba samples. As the ionic radius of 
Sr 2 nearly matches the one of La* . it seems that 
the size effect does not cause the occurrence of 

so superconductivity. On the contrary, it is rather ad- 
verse, as the data on Ba 2 and Ca 2 indicate. 

The highest T c *s for each of the dopant ions 
investigated occur for those concentrations where, 
at room temperature, the Re^.TM^CVy structure is 

55 close to the orthorhombic-tatragonal structural 
phase transition which may be related to the sub- 
stantial electron-phonon interaction enhanced by 
the substitution. The alkaline-earth substitution ol 
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the rare earth metal is doa/iy important, and quit© 
likely create! TM ions w»th no e 0 Jahn-Teller or- 
bitals. Therefore, the absence of these J.-T. or- 
bitals, that is. J.-T. holes near the Fermi energy 
probably plays an important role for the T 0 en- 
hancement. 



Claims 

1) Superconductive compound of the REjTM.O* 
type having a transition temperature above 26 K, 
wherein the rare earth (RE) is partially substituted 
by one or more members of the alkaline earth 
groups of elements (AE), and wherein the oxygon 
content is adjusted such that the resulting crystal 
structure is distorted and comprises a phase of tho 
general composition RE a ..AE JM.O^ . wherein TM 
represents a transition metal, and x < 0.3 and y < 
0.5. 

2) Compound in accordance with claim I, 
wherein the rare earth (RE) is lanthanum and the 
transition metal (TM) is copper. 

3) Compound In accordance with claim 1, 
wherein the rare earth is cenum and the transition 
metal is nickel. 

4) Compound in accordance with claim 1. 
wherein the rare earth is lanthanum and the transi- 
tion metal is nickel. 

5) Compound In accordance with claim 1. 
wherein barium is used as a partial substitute for 
the rare earth, with x < 0.3 and 0.1 $ y * 0.5. 

8) Compound in accordance with claim 1. 
wherein calcium is used as a partial substitute for 
the rare earth, with x < 0.3 and 0.1 S y S 0.5. 

7) Compound in accordance with claim 1. 
wherein strontium is used as a partial substitute for 
the rare earth, with x < 0.3 and 0.1 S y i 0.5. 

8) Compound in accordance with claim 1. 
wherein the rare earth is lanthanum and the transi- 
tion metal is chromium. 

9) Compound is accordance with claim 1. 
wherein the rare earth is neodymium and the tran- 
sition metal is copper. 

10) Method for making superconductive com- 
pounds of the REjTM.Oi type, with RE being a rare 
earth, TM being a transition metal, the compounds 
having a transition temperature above 26 K. com- 
prising the steps of: 

- preparing aqueous solutions of the nitrates of the 
rare earth and transition metal constituents and of 
one or more of the alkaline earth metals and 
coprecipitation thereof in their appropriate ratios; 

- adding the coprecipitate to oxalic acid and for- 
ming an intimate mixture of the respective oxalates: 

- decomposing the precipitate and causing a solid- 
state reaction by heating the precipitate to a tem- 
perature between 500 and 1200'C for a period of 



time between one and eight hours; 

• allowing the resultant powder product to cool; 

- pressing the powder at a pressure of betwoen 2 
and t0 kbar to form pellets; 
s - re-adjusting the temperature of the pellets to a 
value between 500 and 1000*C for a period of time 
between one half and three hours for sintering; 

• subletting the pellets to an additional annealing 
treatment at a temperature between 500 and 

to I200 # C for a period of time between one half and 
5 hours in a protected atmosphere permitting the 
adjustment of the oxygen content of the final prod- 
uct which has a final composition of the form RE*. 
JM.O4*. wherein x < 0.3 and 0.1 < y < 0.5. 

f$ 11) Method In accordance with claim 10. 
wherein the protected atmosphere Is pure oxygon, 

12) Method in accordance with claim 10. 
wherein the protected atmosphere Is a reducing 
atmosphere with an oxygen partial pressure be- 

30 tween 10 1 and 10* bar. 

13) Method In accordance with claim 10. 
wherein the decomposition step Is performed at a 
temperature of 900 # C for 5 hours, and wherein the 
annealing step is performed at a temperature of 

25 900*C tor one hour In a reducing atmosphere with 
an oxygen partial pressure between 10 % and 10' 
oar. 

14) Method in accordance with claim 10. 
wherein lanthanum Is used as the rare earth and 

00 copper Is used as the transition metal, and wherein 
barium le used to partially substitute for the lan- 
thanum, with x < 0.2. wherein the decomposition 
step is performed at a temperature of 900 *C for 5 
hours, and wherein the annealing step is performed 

33 in a reducing atmosphere with an oxygen partial 
pressure on the order of 10 3 bar and at a tem- 
perature of 000*C for one hour. 

15) Method in accordance with claim 10. 
wherein lanthanum is used as the rare earth and 

40 nickel is used as the transition metal, and wherein 
barium is used to partially substitute for the lan- 
thanum, with x < 0.2. wherein the decomposition 
step is performed at a temperature of 900 # C for 5 
hours, and wherein the annealing step is performed 

45 in a reducing atmosphere with an oxygen partial 
pressure on the order of 10 > bar and at a tem- 
perature of 900 *C for one hour. 

16) Method in accordance with claim 10. 
wherein lanthanum is used as the rare earth and 

50 copper is used as the transition metal, and wherein 
caicium is used to partially substitute for the lan- 
thanum, with x < 0.2. wherein the decomposition 
step is performed at a temperature of 900* C for 5 
hours, and wherein the annealing step is performed 

55 in a reducing atmosphere with an oxygen partial 
pressure on the order of 10 3 bar and at a tem- 
perature of 900* C for one hour. 
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17) Method 10 accordance with claim 10. 
wherein lanthanum is used at the raft tarth and 
copper is used as the transition metal, and whortm 
strontium Is used to partially substitute for the 
lanthanum, with x < 0.2. wherein the decomposition s 
step it periormed at a temperature of 900*C for 5 
hours, and wherein the annealing step is performed 
in a reducing atmosphere with an oxygen partial 
pressure on the order of 10 3 bar and at a tem- 
perature of 900'C lor one hour. '0 

16) Method in accordance with claim 10, 
wherein cerium Is used as the rare earth and nickel 
is used at the transition metal, and wherein barium 
is used to partially substitute for the cerium, with x 
< 0.2. wherein the decompotition step It per* is 
formed at a temperature of 900*C for 5 hours, and 
wherein the annealing ttep It performed in a re- 
ducing atmosphere with an oxygen partial pressure 
on the order of 10 5 bar and at a temperature of 
900*C for one hour. *> 
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SUPPLEMENTARY RESPONSE 



Sir: 



In response to the Office Action dated March 19, 1995, please consider the following: 

REMARKS 

These remarks are in addition to those of the previously submitted response. 

Claims 24-26, 86-90 and 96-108 have been rejected under 35 USC § 102(a) as being 
anticipated by the Asahi Shinbum article and under 35 USC § 103 in view of the Asahi 

YO987-074BY - 1 - e 



v Shinbum article. In addition to Applicants' remarks in regard to this rejection in 

Applicant's prior response, please consider the following: 

The date of the Asahi Shinbum article is November 28, 1986. As stated in Applicants' 
specification at page 6, lines 7-10: 

The basis for our invention has been described by us in the 
following previously published article: J.G. Bednorz and 
K.A. Mueller, Zeitschrift for Physik B - Condensed Matter, 
64, pp. 189-193, Sept. (1986). 

The Examiner is using Asahi Shinbum as a reference under 35 USC § 102(a). 
Applicants respectfully disagree since to do so does not permit Applicants the one year 
period provided under 35 USC § 102(b) to file a U.S. application after their own 
, publication which permitted Applicants to file the present application up to September 
1987. The date of the Asahi Shinbum article is after the date of Applicants' publication. 

In regard to the two-year grace period under a prior statute, the U.S. Supreme Court in 
Andrews v. Hovey, 123 US 267 (1887) states that: 

'The evident purpose of the section was to fix a period 
of limitation which should be certain, and require only a 
calculation of time, and should not depend upon the 
uncertain question of whether the Applicant had consented 
to or allowed the sale or use. Its object was to require the 
inventor to see to it that he filed his application within two 
years from the completion of his invention, so as to cut off 
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all question of the defeat of his patent by a use or sale of it 
by others more than two years prior to his application, and 
thus leave open only the question of priority of invention. 
The evident intention of congress was to take away the right 
(which existed under the act of 1836) to obtain a patent after 
an invention had for a long period of time been in public use, 
without the consent or allowance of the inventor; it limited 
that period to two years, whether the inventor had or had 
not consented to or allowed the public use/' 

From this quote from Andrews v. Hovey, it is evident that the use or sale by others prior 
to filing a patent application by the inventor does not cut off the inventors right to 
obtain a patent so long as the inventor files the application within the statutory period 
which was 2 years at the time of the Andrews v. Hovey decision and is now 1 year under 
35 USC 102(b). 

The Patent Office Board of Appeals in Ex parte Powell and Davies, 37 USPQ 285 states 
in regard to the publication of Applicants foreign patent application before the filing of 
a U.S. application on October 5, 1936 on an invention described in the foreign patent 
application that: 

The Examiner has also rejected the claims on the printed 
specification of Applicants' own British application which 
appears from this record to have been published on August 
27, 1936. We know of no authority for such a rejection. 
Neither section 3886 nor section 4887 R.S. warrants the 
? rejection. Obviously, the publication could not have a date 
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prior to Applicants' invention. There is no statute that 
requires an Applicant to make his invention in this country. 

Therefore, Applicants of the present invention can rely on their publication in Zeitschrift 
for Physik as evidence of their invention. 

The Patent Office Board of Appeals in Ex parte Powell and Davies, 37 USPQ 285, 286 
further states: 

The Commissioner indicates in Ex parte Grosselin that 
the Examiner should consider whether the German patent 
was derived from Applicant and was in effect nothing more 
than a printed publication of Grosselin's invention. 

The Asahi Shinbum article states in the first paragraph: 

A new ceramic with a very high T c of 30K of the 
superconducting transition has been found. The possibility 
of high T c - superconductivity has been reported by scientists 
in Switzerland this spring. The group of Prof. Shoji 
TANAKA, Dept. Appl. Phys. Faculty of Engineering at the 
University of Tokyo confirmed in November, that this is 
true. 

The "scientists in Switzerland" are the inventors of the above-identified application. The 
Asahi Shinbum article only reports the work of Applicants and that it was reproduced 
by Prof. Tanaka. This article is a disclosure of Applicants' "own invention" and clearly 
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in the words of the Board in Ex parte Powell and Davies, ''was derived from 
[Applicants] and [is] in effect nothing more than a printed publication of 
[Applicants'] own invention and cannot be used as a reference. 

The Patent Office Board of Appeals in Ex parte Lemieux 148, 140 states that: 



Finally, we believe that our holding is consistent with 
decisions in interference practice wherein, even though in the 
usual case a party may not establish a priority date of 
invention by reference to activity in a foreign country, yet in 
an originality case where a party is seeking to prove that the 
other party derived from him so that there is only a single 
original inventor, he may be permitted to prove derivation 
by reference to activity abroad. ... By analogy, in the 
present case appellant has demonstrated that he is the single 
original inventor, there being no adverse party. 



Following this decision it is clear from the Asahi Shinbum article that Applicants are the 
"single original inventor" and that the Asahi Shinbum article is "derived" from 
Applicants and that Professor Tanaka's work reported in the Asahi Shinbum article is 
"derived" from Applicants. 

Therefore, the Examiner is respectfully requested to withdraw the rejection of claims 
24-26, 86-90 and 96-108 under 35 USC § 102(a) as anticipated by Asahi Shinbum and 
under 35 USC § 103 as obvious over Asahi Shinbum. 

Attached are copies of the following dqpisions: 



YO987-074BY 




- 5 - 



Ex parte Powell and Davies 37 USPQ 285 
Ex parte Lemieux 115 USPQ 148 



Respectfully^ubmitted, 




Daniel P. Morris 
Reg. No. 32,053 



IBM Corporation 

Intellectual Property Law Dept. 

P.O. Box 218 

Yorktown Heights, N.Y. 10598 
(914) 945-3217 
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Patent Office Board of Appeals 
Ex parte LEMIEUX 
Patent issued Oct. 8, 1957 
Opinion dated July 31, 1957 

PATENTS 

1. Interference — Reduction to practice — 

In general (§41.751) 
Patentability — Anticipation — In gen- 
eral (§ 51.201) 
Patentability — Anticipation — Pub- 
lications—In general (§ 51.2271) 
Act of August 8, 1946 (35 UJ3.C. 104) 
was enacted to overrule Electric v. 
Shimadzu, 307 U.S. 5, 41 USPQ 155, and 
preclude applicant or patentee from rely- 
ing upon foreign activity to establish 
date of invention; it had no effect on Ex 
parte Powell, 37 USPQ 285; hence, in- 
ventor's foreign publication within year 
prior to filing United States application 
does not bar him from obtaining patent. 

2. Affidavits — Anticipating references 

(§ 12.3) 

Rule 131 does not apply where publica- 
tion is publication of applicant's own in- 
vention; domestic inventors are not 
distinguished from foreign inventors; all 
that is required is that identity of appli- 
cation inventor and publication author be 
established. 

3. Interference — Originality of inven- 

tion — In general (§41.551) 
Interference — Reduction to practice — 

In general (§ 41.751) 
Even though in usual case interference 
party may not establish priority date 
of invention by reference to activity in 
foreign country, in originality case, 
where party is seeking to prove that op- 
ponent derived from him so that there 
is only a single original inventor, he 
may be permitted to prove derivation by 
reference to activity abroad. 

Particular patents — Ustilic Acids 
2,809,205, Lemieux, Production of 
Ustilic Acids, claims 1 to 4 and 6 of ap- 
plication allowed. 



Appeal from Division 63. 
Application for patent of Raymond U. 

Lemieux, Serial No. 281,451, filed Apr. 

9, 1952. From decision rejecting claims 1 

to 4 and 6, applicant appeals. Reversed. 

Pierce, Scheffler & Parker, Washing- 
ton, D.C., and Alex E. MacRae for 
applicant. 

Before Duncombe, Examiner in Chief, 
and Magil and Brewrink, Acting Ex- 
aminers in Chief. 

Magil, Acting Examiner in Chief. 



This is an appeal from the final rejec- 
tion of claims 1 through 4 and 6. Claims 
5 and 7, the remaining claims in the case, 
have been withdrawn from further con- 
sideration in accordance with Rule 142(b) 
and are not before us. 

Since the issue involved in this case 
is purely legal in nature, there is no 
reason for reproducing an illustrative 
claim. 

The reference relied upon is: 

Lemieux, Canadian Journal of Chem- 
istry, Vol. 29, (May 1951), pages 415- 
425. 

We need not refer to the subject matter 
of the claims because, as previously in- 
dicated, the appeal involves only a legal 
point. The following facts are not in 
dispute: 

1. The appellant is the author of 
the cited publication. 

2. The subject matter of the ap- 
pealed claims is adequately disclosed 
in the cited publication. 

3. The cited article was published 
prior to appellant's filing date in this 
country, but not more than one year 
prior thereto. 

4. Appellant does not rely upon any 
earlier filing date to antedate the 
publication, nor does he assert that 
he completed the invention in this 
country prior to the date of the pub- 
lication. 

The examiner holds that appellant is 
barred from obtaining a patent by the 
provision of 35 U.S.C. 102(a) and that 
he cannot avoid this bar because of the 
restriction of 35 U.S.C. 104 and the 
words "in this country" in Rule 131. 

Appellant contends that he filed his 
application within the one year period 
specified in 35 U.S.C. 102(b) and that 
Rule 131 is inapplicable. Appellant re- 
lies upon the case of Ex parte Powell 
and Davies, 489 O.G. 231, 1938 CD. 15, 
37 USPQ 285; he also refers to the 
International Convention for the Pro- 
tection of Industrial Property and to 
the effect of the examiner's rejection on 
Canadian inventors. 

We have carefully considered the ex- 
aminer's rejection and the appellant's 
arguments and have studied the perti- 
ment cases on this subject. On its face, 
and disregarding subsequent statutory 
changes, the Powell and Davies case ap- 
pears to be most apposite. The examiner 
recognizes that the cited decision is rele- 
vant, but holds that it is no longer con- 
trolling because of the Act of August 8, 
1946, which resulted in the enactment of 
the statute presently corresponding to 
35 U.S.C. 104. 
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[1] We have traced the history of 35 
U.S.C. 104 and find that it was prompted 
by the case of Electric Storage Co. v 
Shimadzu et al., 307 U.S. 5, 59 Sup.Ct 
675, 83 Law. Ed. 1071, 1939 CD. 870 
504 O.G. 4, 41 USPQ 155, which held that 
in an infringement action the patentee is 
not precluded from proving his date of 
invention by reference to his activity 
abroad. We note that, on the basis of 
the Shimadzu decision, the words "in this 
country" in old Rule 75, corresponding 
to present Rule 131, were held invalid in 
the case of In re McFarlane, 29 C C PJV 
810, 1942 CD. 254, 540 O.G. 237," 125 
¥M 169, 52 USPQ 335. The decision* 
the Shimadzu et aL case created an 
anomalous situation, with one rule ap- 
plying in interference proceedings and 
another rule applying in other proceed- 
ings. In order to remedy this situation, 
the Act of August 8, 1946 was enacted 
?r nd '^» ls T evident from Senate Report 
No 1502, June 14^ 1946, 79th Congress, 
2nd Session, and House Report No. 1498 
January 28, 1946, 79th Congress, 2nd 
Session, the purpose of the law was, in 
effect, to overrule the statutory interpre- 
tation of the Shimadzu decision and pre- 
clude an applicant or a patentee from 
relying upon foreign activity to establish 
a date of invention. The Shimadzu et al 
case is referred to by name in both the 
benate and the House Reports. 

With the foregoing analysis, it may 
be said that the purpose and effect of 
the Act of August 8, 1946 was solely 
to overrule the Shimadzu et aL case and 
* had no effect upon the Powell and 
Davies decision cited by appellant. The 
Powell and Davies decision being un- 
affected, we should hold that it is con- 

rSV n #& e P resent and dictates 
reversal of the examiner's decision. We 
£1 «»at the PoweU and Davies case 
was c,ted by the appellant in the case of 
ISc re r£ au . r ?F' 28 C.CLPJL 1021, 1941 CD 
7R 5 'k 52 . 9 .?' G ^ 802 ' 118 F - 2d 719 > 49 USPQ 
IL^&Z&J^ th ? decision in- 



149 



appellant's filing date, the date of ap- 
pellant s invention is immaterial* In 
the present case, we are not concerned 
with appellant's "date of invention" vis- 
a -yjs the publication of another, an in- 
terferant, or other adverse party. 

[2] Insofar as the requirements of 
Rule 131 are concerned, we need do noth- 
ing more than refer to and state our 
agreement with the holdings in the first 
Grosselin decision (84 O.G. 1284, 1898 
CD. 163) and in the Powell and f)avies 
case concerning old Rule 75, correspond- 
ing to present Rule 131. In the former 
decision it was held that "this rule pre- 
supposes that the printed publication is 
the publication by some one other than 
the applicant whose application is re- 
jected-by some one who asserts inventor- 
ship therein either in himself or some 
other person than the applicant/' In the 
later case it was held that the rule is 
not intended to apply to a case where 
the publication appears without question 
to be a publication of the applicant's own 
invention." 



applicable only because the appellant 
failed to establish his identity with the 
Person named in the reference. We may 
also state that we consider the case of 
pn P «^ e ? rosselin > 97 O.G. 2977, 1901 
uu. 248, cited in the Powell and Davies 
decision as well as the earlier case of 

^.O. 163, to be pertinent. 

m^ S l d i? from the hist °ry of 35 U.S.C 
seot'JJ ^ l \ ano ^ er ^ason why this 
c2i A 1S ",?* a PP licabl « to the present 
Hot ^PP ellan t is not seeking: to "estab- 
SLl/t^St inv <^on» but has merely 
S .- hat h V s , the a «thor of the cited 
Publication and this is not disputed by 

w n l lner \ There bein * no evidence 
invention by anyone else prior to 



m We also take cognizance of several de- 
cisions (Ex parte Ensign, 2 USPQ 214* 
Ex parte Layne, 63 USPQ 17; Ex parte* 
Hi^hler, HO USPQ 384) which have 
held that, apparently in the case of a 
domestic inventor, a publication dated 
less than a year prior to the filing date 
of an application is not an effective bar 
if the applicant makes a satisfactory 
showing that the publication is his own 
invention or that he is, in effect, the 
author of the publication. In none of 
these cases is there any indication that 
the apphcant made the usual showing 
under Rule 131, that is, reduction to 
practice prior to the date of the publica- 
tion or conception prior to the date of the 
publication coupled with the necessary 
diligence. We find no reason for dis- 
tinguishing between a domestic inventor 
and a foreign inventor in situations of 
this type and all that is required is that 
the identity of the application inventor 
and the publication author be established, 
lnere is no dispute on this point in the 
present case. 

. [3] Finally, we believe that our hold- 
ing is consistent with decisions in inter- 
ference practice wherein, even though in 
the usual case a party may not establish 
a priority date of invention by reference 
to activity m a foreign country, yet in 
an originality case where a party is 
seeking to prove that the other party 
derived from him so that there is only 
a single original inventor, he may be 
permitted to prove derivation by refer- 
ence to activity abroad. Shiels v. Law- 

oo?' v - Galbraith, 108 O.G. 

290, 1904 CD. 10. By analogy, in the 
present case appellant has demonstrated 
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that he is the single original inventor, 
there being no adverse party. 

In accordance with the foregoing rea- 
soning, we conclude that the examinees 
rejection cannot be sustained. We do not 
consider it necessary to discuss appel- 
lant's arguments concerning the Inter- 
national Convention for the Protection 
of Industrial Property or the effect of 
the examiner's rejection on Canadian in- 
ventors. 

The decision of the examiner is re- 
versed. 



Patent Office Board of Appeals 
Ex parte Bergmann 
Patent issued Oct. 8, 1957 
Opinion dated Jan. 22, 1957 

PATENTS 

1. Patentability — Change — Material 
(§ 51.257) 

Claims are allowed where applicant 
did not merely indulge in routine exper- 
imentation with material having prop- 
erties which would be expected to produce 
results desired, but utilized to advantage 
a material whose properties appeared to 
be unfavorable. 

Particular patents — Sound Recording 
2,809,237, Bergmann, Magnetic Sound 
Recording Head, claims 1 and 3 to 7 of 
application allowed. 

Appeal from Division 16. 

Application for patent of Friedrich 
Bergmann, Serial No. 209,250, filed Feb. 
3, 1951. From decision rejecting claims 
1 and 3 to 7, applicant appeals. Reversed. 
Marzali*, Johnston, Cook & Root, 

Chicago, 111., for applicant. 

Before Taylor and Kreek, Examiners 
in Chief, and Nilson, Acting Ex- 
miner in Chief. 

Kreek, Examiner in Chief. 

This is an appeal from the final re- 
jection of claims 1 and 3 to 7 inclusive. 
No claims have been allowed. 

Claim 1 is illustrative: 

1. Magnetic sound recording head 
having a core consisting exclusively of 
magnetic ferrite. 

The references relied on are: 

Burns 2,536,260 Jan. 2,1951 

Buhrendorf 2,592,652 Apr. 15, 1952 



As is apparent from the illustrative 
claim, the subject matter here on appeal 
relates to a recording head for a mag- 
netic sound recorder in which the core 
consists exclusively of magnetic ferrite. 
Numerous advantages are claimed for 
this construction among which are re- 
duction of wear on the core as a result 
of the magnetic record medium passing 
thereover, as compared to the wear of 
conventional iron cores under similar 
circumstances; and reduction in electrical 
losses especially at high frequencies. 

Claims 1 and 3 to 7 were rejected aa 
being unpatentable over Buhrendorf or 
Burns in view of the general knowledge 
of the art, the examiner's position being 
"The routine examination of any known 
substance for a particular use is ex- 
pected where the known basic require- 
ments of the use are compatible with 
some characteristics of the substance.* 
It is his opinion "that the mere knowl- 
edge that ferrites* are magnetic is 
enough to warrant investigation by 
workers in magnetic recording. The 
knowledge of their high frequency losses 
and avowed utility in electo-acoustic de- 
vices practically demands investigation.* 
Appellant contends that the references 
relied on do not suggest making cores 
exclusively of ferrite, and that the known 
permeability, saturation and abrasive 
characteristics of ferrite would point 
away from its use in sound recording 
heads rather than suggest it. He asserts 
that recording heads heretofore used are 
made with cores of highly permeable 
material to secure proper operation, but 
that satisfactory operation is secured 
with ferrite cores even though the perme- 
ability thereof is considerably less than 
the magnetic materials previously used. 
He asserts that the smaller magnetic 
saturation of ferrite as compared with 
metallic magnetic material would tend 
to indicate its unsuitability in erasinf 
heads where high magnetic saturation B 
required He further asserts that the M 
ferrite would not abrade the surface cl 
the sound band was surprising sn«J 
sintered ferrite behaves somewhat WjJ 
sintered porcelain. This characteristic 
which would have been expected to be de* 
rimental is alleged to provide a gre» 
advantage resulting in heads ha^jT? 
life at least ten times longer than tw» 
of metal heads heretofore used. App«* 
lant has made of record a publicabon^r 
Rolf Cruel in Technische Hausmitteuw 
gen des Nordwestdeutschen Rundfon» 
which compares magnetic heads JJ? 
with ferrite with previously used w»T 
nated, high permeability iron aU °y».^X 
publication demonstrates im P°^ n ^^5' 
nical advantages possessed by ie^< 
over previously used magnetic ^ at ?lJJ 
These are summarized as greater °** i 
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Ex parte Powell and Davies 
Appl No 23985 Patent issued Apr. 5, 1938-Opinion dated Mar. 1, 1938 
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Patent No. 2113517 for electrodeposition 
of silver issued on application nlea 
Oct. 5, 1936. 

Appeal from Division 56. 

Howson & Howson for applicants. 

Before Van Arsdaue, Assistant Commis- 
sioner, and Redrow and Porter, Ex- 
aminers in Chief. 

Porter, Examiner in Chief.— This is 
an appeal from the final rejection of 
claims 1, 2, 4 to 7, 10 and 11. 

Claim 7 is illustrative. 

7 A plating bath comprising a potas- 
sium argento-cyanide, an excess of free 
potassium cyanide, carbon disulphide and 
Turkey red oil. , 

The references relied upon are as fol- 
lows: 

Schlotter (British) 443,428, Feb. 27, 
1936 

Powell et al (British) 450,979, Aug. 
27 1936 

Blum & Hogaboom, Principles of 
Electroplating (2nd Ed.) 1930, pages 
350, 355 to 357. 

It appears from Blum and Hogaboom 
that the silver plating solution of the 
claims is old except for the addition of 
alkali metal soaps or their equivalents. 
Blum et al describe an excess of free 
alkali metal cyanide but the British pat- 
ent indicates that this excess should be 
very large and describes the use of 
Turkey red oil to which applicants refer 
at the bottom of page 3 of their specifi- 
cation. The British patent does not sug- 
gest the use of carbon bisulphide but 
rather suggests a substitute therefor. 
Blum et al does not suggest the use of 
soap. It is the combined use of carbon 
bisulphide and soap in the silver plating 
which applicants describe as their inven- 
tion. The gist of the examiner's position 
with respect to the references referred 



to appears to be that there is no inven- 
tion m the combined use of the carbon 
bisulphide and soap in the silver plating 
bath. The trouble with this position is 
that it is not warranted by the record 
which does not show carbon bisulphide 
combined with a dispersing agent of the 
nature of the one employed by appli- 
cants. 

The examiner has also rejected the 
claims on the printed specification of 
applicants' own British application which 
appears from this record to have been 
published on August 27, 1936. We know 
of no authority for such a rejection 
Neither section 4886 nor section 4887 
R S. warrants the rejection. Obviously, 
the publication could not , have a oate 
prior to applicants' invention. There is 
no statute that requires an applicant to 
make his invention in this country. 

It does not appear that the British 
patent has been sealed which sealing 
would be necessary in the case oi a 
British patent in a rejection under Rule 
29 and it appears from the decision of 
the Supervisory Examiner (Paper JNo. 
7) that the examiner's real position is 
not that applicants are barred by the 
provisions of Rule 29 as appears from 
his statement, but that applicants have 
f ailed to overcome their own publication 
by affidavits filed under Rule 75. 

Applicants filed a petition to the Com- 
missioner asking that the ^5 
instructed to withdraw the citation of 
their own British specification as a ref- 
erence against the claims. This the 
Commissioner refused to ^ indicating 
that an adverse decision on the point by 
him might act to preclude a favorable 
decision by the Board of Appeals. 

The examiner holds the affidavits in- 
sufficient as the nature of the contents 
of che notes referred to in the aMavit 
of Coussmaker does not appear and there 
is no such showing as to facts as is 





necessary in affidavits filed under Rule 
75, The affidavits have been reexamined 
but we find nothing therein except the 
mere inference that the subject matter in 
issue here was disclosed to Stones by 
Coussmaker. 

The case of Ex parte Grosselin 1901 
C. D. 248, is analyzed by applicants in 
such a way as to contend that this de- 
cision never was intended to apply to 
a case where the printed publication in 
question was cne's own publication 
There are, however, certain obiter state- 
ments made in the Grosselin decision 
which might be taken to indicate that 
the provisions of Rule 75 requiring the 
applicants to show completion of the in- 
vention in this country apply to a case 
wherein the applicant is required to over- 
come the filing date of his own publica- 
tion. It is our opinion, however, that 
these obiter statements are not definite 
and any such construction of Rule 75 
as contended for by the examiner is 
clearly refuted by the general tenor and 
intent of the decision. Rule 75 was in- 
tended to provide Ex parte means by 
which an applicant can overcome a re- 
jection based on a publication of the 
invention not more than two years prior 
to his application. We do not agree with 
the examiner that this rule is intended 
to apply to a case where the publication 



appears without question to be a publi- 
cation of the applicant's own invention. 

The Commissioner indicates in Ex 
parte Grosselin that the examiner should 
consider whether the German patent was 
derived from applicant and was in effect 
nothing more than a printed publication 
of Grosselin's invention. The decision 
further indicates that Rule 75 permits 
an applicant to make an ex parte show- 
ing of his rights (page 254) and that 
the whole proceeding is by analogy to the 
interference practice. On page 253 it is 
stated that, "Whenever this Office has 
satisfactory evidence that some other 
person is as against the applicant en- 
titled to a patent, it is, under the general 
principles of the law which are well 
recognized, bound to reject the applica- 
tion." ^ ,_ . 

Applicants' patent in Great Britain 
has not been sealed so that there is no 
reason for rejecting the claims under 
Rule 29 and it appears obvious that ap- 
plicants made their invention .prior to 
the date of their published specification. 

It is our opinion that this record does 
not show prior invention of the subject 
matter of the claims by a party other 
than the applicants. They are, there- 
fore, entitled to a patent. 

The decision of the examiner is re- 
versed. 



Circuit Court of Appeals, Second Circuit 
Sheldon et al. (complainants-appellees) 
v. 

Moredall Realty Corporation (respondent-appellant) 
No. 139 Decided Feb. 21, 1938 

Copyrights— Pleading and practice in courts; Appeals to Circuit Courts of Appeals- 
Orders appealable — . . 
Trial judge, recognizing non-existence of actual or threatened continued infringe- 
ment, concluded in opinion that injunction should not issue, but apparently througn 
inadvertence injunction was included in decree; appeal from that part of decree 
was properly taken; injunction is vacated and decree to that extent reversed; as 
jurisdiction to review interlocutory decree depends on 28 U. S. C. 227, general rule 
is that propriety of granting other relief forms no part of subject matter of appeal 
and is not before Circuit Court of Appeals, not being final decree, but rule is subject 
to one exception; where such appeal is rightly taken court may examine record thus 
made to determine whether bill is wholly lacking in equity and, if so, may dismiss, 
but where doubt exists as to equitable jurisdiction, that matter is left to appeal 
from final decree. 

Copyrights — Pleading and practice in courts— . - 

Copyright statute differs from patent and trade mark statutes, and injunction» 
not condition precedent for accounting and award of damages for copyright int "ng 
ment; equitable" jurisdiction having been invoked in good faith by suitable aneg 
tions in bill, jurisdiction may not fall with failure of proof on merits « exclusive y 
equitable rights; nor can court be sure on appeal from interlocutory decree u 
equity does not have concurrent jurisdiction of accounting on general principles 

Patents— Jurisdiction of courts— For patent infringement-- accounting 

In patent cases., only where injunction is rightly granted may there be accoun 
and award of damages in equity. 
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Possible High T c Superconductivity 
in the Ba-La-Cu-O System 

J.G. Bednorz and K.A. Muiler 

IBM Zurich Research Laboratory, Rusehlikon, Switzerland 
Received April 17, 1986 

Metallic, oxygen-deficient compounds in the Ba-La-Cu-O system, with the composi- 
tion Ba^Las-xCusOjo-,, have been prepared in polycrystalline form. Samples with 
x= 1 and 0.75, y>0 9 annealed below 900 °C under reducing conditions, consist of three 
phases, one of them a perovskite-like mixed-valent copper compound. Upon cooling, 
the samples show a linear decrease in resistivity, then an approximately logarithmic 
increase, interpreted as a beginning of localization. Finally an abrupt decrease by up 
to three orders of magnitude occurs, reminiscent of the onset of percolative superconduc- 
tivity. The highest onset temperature is observed in the 30 K range. It is markedly 
reduced by high current densities. Thus, it results partially from the percolative nature, 
bute possibly also from 2D superconducting fluctuations of double perovskite layers 
of one of the phases present. 



I. Introduction 

"At the extreme forefront of research in supercon- 
ductivity is the empirical search for new materials" 
[1], Transition-metal alloy compounds of -4 15 
(Nb 3 Sn) and B 1 (NbN) structure have so far shown 
the highest superconducting transition temperatures. 
Among many A 15 compounds, careful optimization 
of Nb-Ge thin films near the stoichiometric compo- 
sition of Nb 3 Ge by Gavalev et al. and Testardi et al. 
a decade ago allowed them to reach the highest T c = 
23.3 K reported until now [2, 3]. The heavy Fermion 
systems with low Fermi energy, newly discovered, are 
not expected to reach very high T/s [4]. 

Only a small number of oxides is known to exhibit 
superconductivity. High-temperature superconduc- 
tivity in the Li— Ti — O system with onsets as high 
as 13.7 K was reported by Johnston et al. [5]- Their 
x-ray analysis revealed the presence of three different 
crystallographic phases, one of them, with a spinel 
structure, showing the high T c [5]. Other oxides like 
perovskites exhibit superconductivity despite their 
small carrier concentrations, n. In Nb-doped SrTi0 3 , 
with n = 2 x 10 20 cm" 3 , the plasma edge is below the 
highest optical phonon, which is therefore unshielded 



[6J. This large electron-phonon coupling allows a T c 
of 0.7 K [7] with Cooper pairing. The occurrence of 
high electron-phonon coupling in another metallic 
oxide, also a perovskite, became evident with the dis- 
covery of superconductivity in the mixed-valent com- 
pound BaPb x - J&xOa by Sleight et al., also a decade 
ago [8]. The highest T c in homogeneous oxygen-defi- 
cient mixed crystals is 13 K with a comparatively low 
concentration of carries n =2-4 x 10 21 cm 3 [9]. Flat 
electronic bands and a strong breathing mode with 
a phonon feature near 100 cm" 1 , whose intensity is 
proportional to T c , exist 110]. This last example indi- 
cates that within the BCS mechanism, one may find 
still higher r/s in perovskite-type or related metallic 
oxides, if the electron-phonon interactions and the 
carrier densities at the Fermi level can be enhanced 
further. 

Strong electron-phonon interactions in oxides 
can occur owing to polaron formation as well as in 
mixed-valent systems. A superconductivity (metallic) 
to bipolaronic (insulator) transition phase diagram 
was proposed theoretically by Chakraverty [11]. A 
mechanism for polaron formation is the Jahn-Teller 
effect, as studied by Hock et al. [12]. Isolated Fe 4 % 
Ni 3+ and Cu 2+ in octahedral oxygen environment 
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show strong Jahn-Teller (J.T.) effects [13]. While 
SiFe(yiyOi is distorted perovskite insulator, 
£aNi(III)Q3 is a J.T. undistorted metal in which the 
transfer energy b w of the J.T. e t electrons is sufficiently 
large [14] to quench the J.T. distortion. In analogy 
to Chakraverty's phase diagram, a J.T.-type polaron 
formation may therefore be expected at the border- 
line of the metal-insulator transition in mixed perovs- 
kites, a subject on which we have recently carried 
out a series of investigations [15], Here, we report 
on the synthesis and electrical measurements of com- 
pounds within the Ba-La — Cu— O system. This sys- 
tem exhibits a number of oxygen-deficient phases 
with mixed-valent copper constituents [16], i.e., with 
itinerant electronic states between the non-J.T. Cu 34 
and the J.T. Cu 2+ ions, and thus was expected to 
have considerable electron-phonon coupling and me- 
tallic conductivity. 



n. Experimental 

/. Sample Preparation and Characterization 

Samples were prepared by a coprecipitation method 
from aqueous solutions [17] of Ba-, La- and Cu-ni- 
trate (SPECPURE JMC) in their appropriate ratios. 
When added to an aqueous solution of oxalic acid 
as the precipitant, an intimate mixture of the corre- 
sponding oxalates was formed. The decomposition 
of the precipitate and the solid-state reaction were 
performed by heating at 900 °C for 5 h. The product 
was pressed into pellets at 4 kbar, and reheated to 
900 °C for sintering. 



2. X-Ray Analysis 

X-ray powder diffractograms (System D 500 SIE- 
MENS) revealed three individual crystallographic 
phases. Within a range of 10° to 80° (26), 17 lines 
could be identified to correspond to a layer-type per- 
ovskite-like phase, related to the K 2 NiF 4 structure 
(<i = 3.79 A and c=13.21 A) [16]. The second phase 
is most probably a cubic one, whose presence depends 
on the Ba concentration, as the line intensity de- 
creases for smaller x(Ba). The amount of the third 
phase (volume fraction > 30% from the x-ray intensi- 
ties) seems to be independent of the starting composi- 
tion, and shows thermal stability up to 1,000 °C. For 
higher temperatures, this phase disappears progres- 
sively, giving rise to the formation of an oxygen-defi- 
cient perovskite (La 3 Ba 3 Cu 6 0, 4 ) as described by Mi- 
chel and Raveau [16]. 
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Fig. 1 . Temperature dependence of resistivity in Ba x La 5 _ x Cu 3 0 5 , j 
for samples with x(Ba)=l (upper curves, left scale) and x(Ba)= 
0.75 (lower curve, right scale). The first two cases also show the 
influence of current density 



3. Conductivity Measurements 

The dc conductivity was measured by the four-point 
method. Rectangular-shaped samples, cut from the 
sintered pellets, were provided with gold electrodes 
and contacted by In wires. Our measurements be- 
tween 300 and 4.2 K were performed in a continuous- 
flow cryostat (Leybold-Hereaus) incorporated in a 
computer-controlled (IBM-PC) fully-automatic sys- 
tem for temperature variation, data acquisition and 
processing. 

For samples with Jc(Ba)<1.0, the conductivity 
measurements, involving typical current densities of 

0. 5 A/cm 2 , generally exhibit a high-temperature me- 
tallic behaviour with an increase in resistivity at low 
temperatures (Fig. 1). At still lower temperatures, a 
sharp drop in resistivity (>90%) occurs, which for 
higher currents becomes partially suppressed (Fig. 1 : 
upper curves, left scale). This characteristic drop has 
been studied as a function of annealing conditions, 

1. e., temperature and 0 2 partial pressure (Fig. 2). For 
samples annealed in air, the transition from itinerant 
to localized behaviour, as indicated by the minimum 
in resistivity in the 80 K range, is not very pro- 
nounced. Annealing in a slightly reducing atmo- 
sphere, however, leads to an increase in resistivity 
and a more pronounced localization effect. At the 
same time, the onset of the resistivity drop is shifted 
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Fig. 2. Low-temperature resistivity of samples with x(Ba) = 1.0, an- 
nealed at O a partial pressure of 0.2 bar (curve ©) and 
0.2 x 10"* bar (curves (5) to ®) 

towards the 30 K region. Curves © and ®, recorded 
for samples treated at 900 °C, show the occurrence 
of a shoulder at still lower temperature, more pro- 
nounced in curve ®. At annealing temperatures of 
1,040 °C, the highly conducting phase has almost 
vanished. As mentioned in the Introduction, the 
mixed-valent state of copper is of importance for elec- 
tron-phonon coupling. Therefore, the concentration 
of electrons was varied by the Ba/La ratio. A typical 
curve for a sample with a lower Ba concentration 
of 0.75 is shown in Fig. 1 (right scale). Its resistivity 
decreases by at least three orders of magnitude, giving 
evidence for the bulk being superconducting below 
13 K with an onset around 35 K, as shown in Fig. 3, 
on an expanded temperature scale. The latter figure 
also shows the influence of the current density, typical 
for granular compounds. 



IIL Discussion 

The resistivity behaviour of our samples, Fig. 1. 
is qualitatively very similar to the one reported in 
the Li-Ti-O system, and in superconducting 
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Fig. 3. Low-temperature resistivity of a sample with x(Ba)=0.75, 
recorded for different current densities 



BaPb^B^Oa polycrystalline thin films [5, 18]. 
Upon cooling from room temperature, the latter ex- 
hibit a nearly linear metallic decrease of p(T), then 
a logarithmic type of increase, before undergoing the 
transition to superconductivity. One could, of course, 
speculate that in our samples a metal-to-metal struc- 
tural phase transition occurs in one of the phases. 
The shift in the drop in p(T) with increasing current 
density (Fig. 3), however, would be hard to explain 
with such an assumption, while it supports our inter- 
pretation that we observe the onset of superconducti- 
vity of percolative nature, as discussed below. In 
BaPb^B^Oa, the onset of superconductivity has 
been taken at the resistivity peak [18]. This assump- 
tion appears to be valid in percolative systems, i.e., 
in the thin films [18] consisting of polycrystals with 
grain boundaries, or when different crystalline phases 
with interpenetrating grains are present, as found in 
the Li-Ti-O [5] or in our Ba - La - Cu - O system . 
The onset can also be due to fluctuations in the super- 
conducting wave functions- We assume one of the 
Ba-La-Cu-0 phases exhibits this behaviour. 
Therefore, under the above premises, the peak \np(T) 
at 35 K. observed for an .v(Ba) = 0.75 (Fig. 1). has 
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to be identified as the start to superconductive coop- 
erative phenomena in the isolated grains. It should 
*~Ee noted tBat in granular Al, Cooper pairs in coupled 
grains have been shown to exist already at a point 
where p(T) upon cooling has decreased by only 20% 
of its highest value. This has been proven qualitative- 
ly [19] and more recently also quantitatively [20] by 
the negative frequency shift occurring in a microwave 
cavity. In 100 A films, a shoulder in the frequency 
shift owing to 2D fluctuations was observed above 
the T c of the grains. In our Ba-La-Cu-O system, 
a series of layer-like phases with considerable variety 
in compositions are known to exist [16, 21], and 
therefore 2D correlations can be present. 

The granularity of our system can be justified 
from the structural information, and more quantita- 
tively from the normal conductivity behaviour. From 
the former, we know that more than one phase is 
present and the question arises how large are the 
grains. This can be inferred from the logarithmic 
fingerprint in resistivity. Such logarithmic increases 
are usually associated with beginning of localization. 
A most recent example is the Anderson transition 
in granular Sn films [22]. Common for the granular 
Sn and our samples is al$o the resistivity at 300 K, 
lying in the range of 0.06 to 0.02 Qcm, which is near 
the microscopic critical resistivity of /? c =10 L 0 hfe 2 
for localization. From the latter formula, an inter- 
atomic distance L 0 in the range of 100 A is computed, 
thus a size of superconducting grains of this order 
of magnitude must be present. Upon cooling below 
T c , Josephson junctions between the grains phase- 
lock progressively [23] and the bulk resistivity gradu- 
ally drops to zero by three orders of magnitude, for 
sample 2 (Fig. 1). At larger current densities, the 
weaker Josephson junctions switch to normal resistiv- 
ity, resulting in a temperature shift of the drop, as 
shown in Fig. 3. The plateau in resistivity occurring 
below the 80% drop (Fig. 1) for the higher current 
density of 0.5 A/cm 2 , and Fig. 2 curve ®) may be 
ascribed to switching of junctions to the normal state. 

The way the samples have been prepared seems 
to be of crucial importance: Michel etal. [21] ob- 
tained a single-phase perovskite by mixing the oxides 
of La and Cu and BaC0 3 in an appropriate ratio 
and subsequent annealing at 1,000 °C in air. We also 
applied this annealing condition to one of our sam- 
ples, obtained by the decomposition of the corre- 
sponding oxalates, and found no superconductivity. 
Thus, the preparation from the oxalates and anneal- 
ing below 950 °C are necessary to obtain a non-per- 
ovskite-type phase with a limited temperature range 
of stability exhibiting this new behaviour. The forma- 
tion of this phase at comparatively low temperatures 
is favoured by the intimate mixture of the compo- 



nents and the high reactivity of the oxalates owing 
to the evolution of large amounts of HjO and CO 
during decomposition. 2 



IV. Conclusion 

In the concentration range investigated, compounds 
of the Ba-La-Cu-O system are metallic at high 
temperatures, and exhibit a tendency towards local- 
ization upon cooling. Samples annealed near 900 °C 
under reducing conditions show features associated 
with an onset of granular superconductivity near 
30 K. The system consists of three phases, one of 
them having a metallic perovskite-type layer-like 
structure. The characterization of the new, apparently 
superconducting, phase is in progress. An identifica- 
tion of that phase may allow growing of single crys- 
tals for studying the Meissner effect, and collecting 
specific-heat data to prove the presence of high T c 
bulk superconductivity. 

The authors would like to thank H.E, Wcibc] for his help in getting 
familiar with the conductivity measurement system, E. Courtens 
and H. Thomas for discussions and a critical reading of the manu- 
script. 
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Note Added in Proof 

Chemical analysis of the bulk composition of our samples revealed 
a deviation from the ideal La'Ba ratios of 4 and 5.66. The actual 
ratios arc 16 and 18. respectively. This is in agreement with an 
identification of the third phase as CuO. 
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114. (Added) A method including the steps of forming copper oxide having a phase 
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maintaining the temperature of said material at a temperature less than said critical 
temperature to produce said superconducting state in said phase; 

passing an electrical supercurrent through said copper oxide while it is in said 
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superconducting state; 

said copper oxide includes at least one element selected from the group consisting of 
a Group II A element and at least one element selected from the group consisting of a 
rare earth element and a Group III B element. 

115. (Added) A method comprising the steps of: 

forming a composition including copper, oxygen and an element selected from the 
group consisting of at least one Group II A element and at least one element selected 
from the group consisting of a rare earth element and a Group III B element, where 
said composition is a mixed copper oxide having a non-stoichiometric amount of 
oxygen therein and exhibiting a superconducting state at a temperature greater than 
26°K; 

maintaining said composition in said superconducting state at a temperature greater 
than 26°K; and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 

116. (Added) A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature in excess of 
26°K; 

maintaining said composition at a temperature in excess of 26°K at which temperature 
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said composition exhibits said superconductive state; 

passing an electrical current through said composition while said composition is in said 
superconductive state; and 

said composition including a copper oxide and at least one element selected from the 
group consisting of Group II A element and at least one element selected from the 
group consisting of a rare earth element and a Group III B element. 

117. (Added) A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 
26°K and below the superconductor transition temperature 

T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 
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1 1 8. (Added) A superconductive method for conducting an electric 
current essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the copper-oxide compound including at least one element 
selected from the group consisting of a group II A element and at least 
one element selected from the group consisting of a rare earth element 
and a Group III B element, the composition having a 
superconductive/resistive transition defining a 

superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit 
defined by an effectively-zero-bulk-resistivity intercept temperature 
T p=0 , the transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element 

119. (Added) A method including the steps of forming a transition metal oxide having 
a phase therein which exhibits a superconducting state at a critical temperature in 
excess of 26°K; 

maintaining the temperature of said material at a temperature less than said critical 
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temperature to produce said superconducting state in said phase; 

passing an electrical supercurrent through said copper oxide while it is in said 
superconducting state; 

said transitional metal oxide includes at least one element selected from the group 
consisting of a Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element. 

120. (Added) A method comprising the steps of: 

forming a composition including a transition metal, oxygen and an element selected 
from the group consisting of at least one Group II A element and at least one element 
selected from the group consisting of a rare earth element and a Group III B element, 
where said composition is a mixed transitional metal oxide having a non-stoichiometric 
amount of oxygen therein and exhibiting a superconducting state at a temperature 
greater than 26°K; 

maintaining said composition in said superconducting state at a temperature greater 
than 26°K; and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 

121. (Added) A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature in excess of 
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26°K; 

maintaining said composition at a temperature in excess of 26°K at which temperature 
said composition exhibits said superconductive state; 

passing an electrical current through said composition while said composition is in said 
superconductive state; and 

said composition including a transitional metal oxide and at least one element selected 
from the group consisting of Group II A element and at least one element selected 
from the group consisting of a rare earth element and a Group III B element. 

122. (Added) A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
transition metal oxide compound having a layer-type perovskite-like 
crystal structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K 
and below the superconductor transition temperature T e of the 
superconductive composition; and 
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(c) causing an electric current to flow in the superconductor element. 

123. (Added) A superconductive method for conducting an electric current essentially 
without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
transition metal-oxide compound having a layer-type perovskite-like 
crystal structure, the transition metal-oxide compound including at least 
one element selected from the group consisting of a Group II A element 
and at least one element selected from the group consisting of a rare 
earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a 

superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit 
defined by an effectively-zero-bulk-resistivity intercept temperature T p=0 , 
the transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

124. (Added) A method including the steps of forming copper oxide having a phase 
therein which exhibits a superconducting state at a critical temperature in excess of 
26°K; 



YO987-074BY 



7 



maintaining the temperature of said material at a temperature less than said critical 
temperature to produce said superconducting state in said phase; 

passing an electrical supercurrent through said copper oxide while it is in said 
superconducting state; 

said copper oxide includes at least one element selected from the- group consisting of 
a Group II A element, at least one element selected from the group consisting of a 
rare earth element and at least one element selected from the group consisting of a 
Group III B element. 

125. (Added) A method comprising the steps of: 

forming a composition including copper, oxygen and any element selected from the 
group consisting of at least one Group II A element and at least one element selected 
from the group consisting of a rare earth element and at least one element selected 
from the group consisting of a Group III B element, where said composition is a mixed 
copper oxide having a non-stoichiometric amount of oxygen therein and exhibiting a 
superconducting state at a temperature greater than 26°K; 

maintaining said composition in said superconducting state at a temperature greater 
than 26°K; and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 

126. (Added) A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature in excess of 
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26°K; 

maintaining said composition at a temperature in excess of 26°K at which temperature 
said composition exhibits said superconductive state; 

passing an electrical current through said composition while said composition is in said 
superconductive state; and 

said composition including a copper oxide and at least one element selected from the 
group consisting of Group II A element, at least one element selected from the group 
consisting of a rare earth element and at least one element selected from the group 
consisting of a Group III B element. 

127. (Added) A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
Group II A element, at least one element selected from the group 
consisting of a rare earth element and at least one element selected 
from the group consisting of a Group III B element; 

(b) maintaining the superconductor element at a temperature above 
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26°K and below the superconductor transition temperature 
T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

128. (Added) A superconductive method for conducting an electric 
current essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the copper-oxide compound including at least one element 
selected from the group consisting of a group II A element, at least one 
element selected from the group consisting of a rare earth element and 
at least one element selected from the group consisting of a Group III B 
element, the composition having a superconductive/resistive transition 
defining a superconductive/resistive-transitjon temperature range 
between an upper limit defined by a transition-onset temperature T c and 
a lower limit defined by an effectively-zero-bulk-resistivity intercept 
temperature 

T p=0 , the transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 
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REMARKS 

Claims 24-26, 86-90 and 96 to 128 are in the application. 

Claims 113-128 are added by this amendment. 

Herein, EA will refer to the Examiner's Action's dated April 15, 1996. 

In regard to applicant's claim of priority, in EA paragraphs 3.b.i, 3.b.iii, 3.b.iv 
and 3.v the Examiner states "the certified priority document may provide basis for 
compositions of the formula RE 2 TM.0 4 n . It is noted that the Abstract of the priority 
document refers to "the general formula RE 2 _ x AE x TM0 4 _ y , wherein RE is a rare earth, 
AE is a member of the group of alkaline earths or a combination of at least two 
members of that group, and TM is a transition metal, and wherein x < 0.3 and 0.1 £ 
y £ 0.5." This formula permits no alkaline earth and a varying amount of alkaline 
earth and rare earths and a varying amount of oxygen. At column 3, lines 20 and 35, 
there is recited "the Ba-La-Cu-O system" and at line 41 "La 2 . x Ba x Du0 4 . y x < 1 and y £ 
0 and at line 44 teaches La 1 . x Ba x Cu0 3 . y ." 

The Examiner at page 2 of PA at paragraph 3.b.i states that the priority 
document does not provide support for "the limitations a composition including a 
transition metal, a rare earth or rare earth-like elements, an alkaline earth element, an 
oxygen as found in claim 86". It is noted that in the priority document at column 2, 
lines 13-19 it is stated that "it is a characteristic of the present invention that in the 
compounds in question that the RE portion is partially substituted by one member of 
the alkaline earth group of metals, or by a combination of the members of this alkaline 
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earth group and that the oxygen content is at a deficit." It is further noted that at 
column 2, lines 20-23 it states that "for example, one such compound that meets the 
description given by this lanthanum copper oxide La^uO, in which the tantalum which 
belongs to the IIIB group of the elements is in part substituted by one member of the 
neighboring IIIA group of elements." In the sentence bridging pages 2 and 3 of EA, 
the Examiner states that "the certified priority document may provide a basis for 
formula RE 2 TM.0 4 at P.2, para. 4, but the claimed composition is deemed to be much 
broader than that formula." It is clear from the quoted sections of the priority 
document that the priority document clearly supports a much broader composition than 
the Examiner is stating that the priority document supports, and that the priority 
document, in fact, does support applicants' claim 86. 

At page 3, paragraph ii of EA, the Examiner states there is no support for "the 
limitation 'non-stoichiometric amount of oxygen', as found in claim 86". Applicants 
submit that the use of the term oxygen deficit is noted by the Examiner at P.2, para 4 
of the priority document and the varying amount of oxygen given in both formulas is 
sufficient and adequate support for the limitation 'non-stoichiometric' amount of 
oxygen." In regards to paragraph iii of page 3 of EA, the Examiner states there is no 
support for "transition metal oxides" as found in claim 24. Claim 24 recites transition 
metal oxide which is explicitly recited in the priority document, as stated above. Claim 
88 is directed to the superconducting material having a transition temperature in 
excess of 26°K. Claim 89 depends from claim 88 and recites that "said composition is 
comprised of a metal oxide." The priority document supports superconducting material 
containing or comprising a metal oxide. Claim 90 depends from claim 88 and recites 
"where said composition is comprised of a transition metal oxide, a copper oxide is a 
transition metal oxide." The published patent application corresponding to the priority 
document (EPO 0 274 343 A1, 7-27-88) at column 3, line 6 recites Ti as a transition 
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metal. It is noted that in claim 1 of the EPO published patent application 
corresponding to the priority document, claim 1 recites the structure RE^EJM.O^ 
wherein TM is a transition metal. Claim 2 therein recites copper as the transition 
metal. Claim 3 therein recites nickel as the transition metal. Claim 8 therein recites 
chromium as the transition metal. Consequently, a broader class of transition metals 
other than copper is supported by the priority document. 

At paragraph iv, on page 3 of PA, the Examiner states that "the limitation of 
'copper-oxide compounds', as recited in claim 96" is not supported by the priority 
document with regards to which the Examiner states "the certified priority document 
may provide basis for compositions of the formula RE 2 TM.0 4 ." As noted above, the 
general formula recited by the Examiner is incorrectly stated and should be stated 
wherein the quantity of oxygen, of the rare earth element and of an alkaline element is 
variable. Consequently, the term "a copper-oxide compound" is adequately supported 
by the priority document. 

In paragraph v on page 3 of EA, the Examiner states that "the limitation to the 
effect that the 'copper-oxide compound' includes (including) at least one rare earth, 
rare-earth-like element and at least one alkaline-earth element "as recited in claim 97... 
at claim 103...' is not supported by the priority document." The Examiner further 
states "the certified priority document may provide basis for compositions of the 
formula RE 2 TM.0 4 ". Applicants as stated above respectfully submit the priority 
document refers throughout and, in particular, in the Abstract to "the general formula 
RE a . x AE x EM.O i ^ as stated above which includes a copper-oxide as stated above. The 
Examiner further states "but basis is not seen for the more general limitation of 'a 
copper-oxide compound' with a rare-earth (like) element and in alkaline earth 
element." It is noted that in the priority document, claim 2 refers to lanthanum as the 
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rare earth; claim 3 refers to cerium as the rare earth; claim 5 refers to barium as a 
partial substitute for the rare earth; claim 6 refers to calcium as a partial substitute for 
the rare earth; claim 7 refers to strontium as a partial substitute for the rare earth and 
claim 9 refers to neodymium as the rare earth. Clearly, priority document teaches 
barium, calcium, strontium. Consequently, the priority document supports the term 
rare earth-like since there are other elements other than those commonly referred to 
as the rare earth which are elements 57-71 which satisfy the teaching of the priority 
document and of the present application. The Abstract of the priority document refers 
to "AE as a member of the alkaline earth or a combination of at least two members of 
that group". Consequently, the priority document clearly supports an alkaline earth 
element. 

At paragraph vi of page 4 of EA, the Examiner asserts that the priority 
document does not support "a non-stoichiometric atomic proportion" as found in claims 
101, 102, 107 and 108. The exemplary general formula recited above which is recited 
in the priority document clearly shows the oxygen has a variable content and, 
consequently, is not in stoichiometric proportion. Consequently, the priority document 
clearly supports the term "non-stoichiometric atomic proportion". 

At paragraph vii of page 4 of EA, the Examiner states that the priority document 
does not support "the limitation as to 'the effectively-zero-bulk resistivity intercept 
temperature T 0 \ as found in claim 103." Applicants responded to this same comment 
at page 6 of their response dated September 26, 1995 at pages 4-6 thereof. The 
Examiner has not commented upon applicant's remarks and has merely repeated 
what was said in the Examiner's prior Office Action. Applicant's assume that the 
Examiner agrees with applicant's statements in their prior response in that the concept 
of the intercept temperature is well known in the prior art and can be included in claim 
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103. 

In view of the remarks herein, the Examiner is respectfully requested to 
withdraw the objection to applicant's claim for priority under 35 USC 119 based on 
applicant's priority document. 

In paragraph 4 of EA at page 4 thereof, the specification has been objected to 
under 35 USC 112, first paragraph, as failing to provide an enabling disclosure 
commensurate with the scope of the claims. Paragraphs 4.A, 4.B and 4.C on pages 
4-5 of the PA are identical to the Examiner's comments in the previous Office Action. 

Paragraph 4-C on page 5 of EA rejects claims 24-26, 86-90 and 96-108 under 
35 USC 112, first paragraph, for the same reasons set forth in the objection to the 
specification which is the same as in the Examiner's prior Office Action. 

In paragraph 4-D at page 5 of EA, the Examiner states that he has considered 
applicant's arguments in response to the Examiner's prior Office Action stating that 
they "have been fully considered but they are not deemed to be persuasive." At 
paragraph 4 D.i at page 5 of EA, the Examiner states "the additional case law and 
arguments by the applicants have been newly noted. For the reasons that follow, 
however, the record as a whole is deemed to support the initial determination that the 
originally filed disclosure would not have enabled one skilled in the art to make and 
use the invention to the scope that it presently claimed." The Examiner does not 
specifically respond to the specific passage cited from the case law, nor rebut their 
applicability in the way applicant's have applied them. Consequently, the Examiner's 
silence is viewed as agreement with applicant's argument. 
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At paragraph d.ii on page 6 of EA, the Examiner states that "the applicant's 
quote several passages from their specification at pp. 13-15 of their September 29, 
1995 amendment, the issue is the scope of enablement, not support". The Examiner 
further states "the issue here is the scope to which that disclosure would have taught 
one skilled in the art how to make and use the composition which shows the onset of 
superconductivity above 26°K." Applicant's respectfully disagree since recitation of 
examples is part of the support for the scope of enablement. It addition to the 
examples recited at page 13-15 of applicant's specification, applicants' comments in 
their September 29, 1995 amendment, at pages 15-25 clearly show that applicant's 
"disclosure would have taught one skilled in the art how to make and use the 
composition which shows the onset of superconductivity above 26°K." 

At paragraph d.iii on page 6 of EA, the Examiner states "construed in light of 
that issue, the invention is not deemed to have been fully enabled by the disclosure to 
the extent fully claimed." Applicant's respectfully disagree and note that the Examiner 
has not specifically rebutted applicant's arguments on page 15-25 of applicant's 
September 29, 1995 amendment. All that the Examiner has said is that "the invention 
is not deemed to have been fully enabled by the disclosure to the extent fully 
claimed." 

At paragraph d.iii.1 on page 6 of EA, the Examiner states in regard to 
applicant's argument in their September 29, 1995 amendment that applicant's states 
their disclosure "lists several species such as La^B^CuO^ which they indicate are 
found in the present disclosure." Applicant's disclosure supports a substantially 
broader scope than this species. In particular, the Examiner is directed to applicant's 
Summary of Invention on page 6-9 of applicant's application. There is no requirement 
that applicants list every possible species that could possibly come within the scope of 
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applicant's claims. Applicant's broadly teach transition metal oxides which can contain 
rare earth and alkaline earth elements. 

At paragraph D.iii.l.a, at page 6 of EA, the Examiner states "notwithstanding 
that argument it still does not follow that the invention is fully enabled for the scope 
presently claimed." Applicant's respectfully disagree for the reasons provided by 
applicants on page 15-25 of their September 29, 1995 amendment. 

At paragraph d.iii.1.b at page 6 of EA, the Examiner refers to the paragraph 
bridging pages 3 and 4 of applicant's specification. The Examiner states "the present 
specification actually shows that known forms of 'transition metal oxide' and 'a 
copper-oxide compound' do not show the onset of superconductivity above 26°. The 
Examiner then states that "applicants state that the prior art includes a Li-Ti-0 system 
with superconducting onsets as high as 13.7° K." Applicants do not see the relevance 
of the Examiner's statements. Such a composition would not be included within the 
claims since applicant's claim covers only compositions having superconductivity 
above 26°K. Applicant's acknowledge that Ti is a transition metal. The Examiner 
notes "that disclosure also refers to 'a second non-conducting CuO phase at p. 14, 
line 18." Applicant's do not understand the significance of this quoted passage is to 
the Examiner's argument. 

At paragraph d.iii.l.c at page 7 of EA, the Examiner states "accordingly, the 
present disclosure is not deemed to have been fully enabling with respect to the 
'transition metal oxide' of claim 24, the 'composition' of claim 88 or the 'copper-oxide 
compound' of claim 98." Again, applicant's note applicant's arguments on page 15-25 
of their September 29, 1995 amendment. Applicant's, at page 5, line 3 of their 
specification, refer to transition metal oxides and the sentence bridging pages 5 and 6 
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to superconducting composition at a T c greater than 26°K. 

At paragraph d.iii.2 of page 7 of EA, the Examiner states that "the examples of 
p. 18, lines 1-20, of the present specification further substantiate the finding that the 
invention is not fully enabled for the scope presently claimed." Applicant's respectfully 
disagree. 

At paragraph d.iii.Za at page 7 of EA, the Examiner refers to an example in the 
first paragraph of page 18 of their specification which says at line 10 "and there is no 
superconductivity." The Examiner appears to be using this paragraph to support the 
Examiner's assertion that applicant's claims are not enabled by their disclosure. Quite 
to the contrary, this paragraph supports applicant's assertion that their claims are 
enabled. Applicant's are providing a broad teaching of how these compositions, can 
be fabricated, by providing a teaching which has not resulted in superconductivity, 
applicant's are providing a teaching of methods which do lead to examples showing 
superconductivity. Even if the claims encompass some inoperative examples, this 
does not render the claims unenabled. Moreover, the claims specifically refer to 
compounds which are superconducting. Consequently, a sample which is not 
superconducting is not within the scope of the claim. Applicant's submit that the 
Examiner is citing fragments of statements from their specification out of context 
resulting in a misunderstanding of applicant's teaching. 

At paragraph d.iii.2.b, at page 7 of EA, the Examiner refers to applicant's 
example which appears to be in the third paragraph of page 18 of applicant's 
specification which at line 20 recites T=26°K. The Examiner then says that 
applicant's claims require T c to be greater than 26°K in what appears to be an attempt 
to show that applicant's claims are not enabled. Applicants do not believe the 
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recitation of 26°K in the specification and > 26°K in the claims has any significance to 
this argument. Applicant's can amend their claims to say £ 26° if that's what the 
Examiner would prefer. Clearly, the temperature consistent with applicant's claims 
can be infinitesimally close to 26°K. 

At paragraph d.ii.2.c at page 7 of EA, the Examiner states "consequently, the 
present disclosure is not deemed to adequately enable the full scope of the present 
claims." The Examiner further states "independent claims 86 and 103 may require the 
presence of rare earth, alkaline earth, and transition metals, but the aforementioned 
examples show that superconductivity is still very unpredictable." Applicant's 
respectfully disagree that the aforementioned examples show that superconductivity is 
still very unpredictable. The Examiner has taken applicant's examples out of context. 
These examples are provided as part of the teaching on how to fabricate the claimed 
invention. 

The Examiner further states "those claims cannot be deemed to be fully 
enabled." Applicants respectfully disagree. It is also noted again that the Examiner 
has not addressed applicants arguments on page 15-25 of applicants September 29, 
1995 amendment. 

At paragraph d.iv on page 7 of EA, the Examiner refers to 3 affidavits submitted 
by applicants. Applicants acknowledge that the 3 affiants are employees of the 
assignee of the present application. At paragraph d.lV.1 at page 8 of EA the 
Examiner states "those affidavits do not set forth particular facts to support the 
conclusions that all superconductors based on applicants' work behave in the same 
way and that one of skill in the art can make those superconductors without undue 
experimentation. Conclusionary statements in an affidavit or specification do not 
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provide the facts or evidence needed for patentability." The referred to affidavits are 
dated after August 19, 1995 a period of more than 8 years after the present 
application was filed. Those affidavits refer to developments in the field after the 
publication of applicants which was cited on page 6 of applicants specification. The 
statements in the affidavits are not conclusionary but are statements of fact. By the 
Examiners statement that these are conclusionary the Examiner appears to be placing 
himself up as an expert in the field of superconductivity. Applicants respectfully 
request that the Examiner submit an affidavit in the present application rebutting the 
position taken by applicants 3 affiants. 

At paragraph d.iv.2, at page 8 of PA, the Examiner states "those affidavits do 
not overcome the non-enablement rejection. The present specification discloses on its 
face that only certain oxides compositions of rare earth, alkaline earth and transition 
metals made according to the certain steps will superconduct at greater than 26°K." 
Applicants respectfully disagree with this statement. Applicants' specifications 
discloses substantially more as applicants have indicated above and as applicants 
have indicated in their amendment of September 29, 1995. Applicants work clearly 
started the field of high-temperature superconductivity. Consequently, applicants 
teaching has enabled this entire field. The Examiners statements to the contrary have 
no basis in fact. 

At paragraph d.iv.3 of page 8 of PA, the Examiner states "those affidavits are 
not deemed to shed light on the state of the art and enablement at the time the 
invention was made." Applicant's respectfully disagree. The Examiner has not shown 
any reason contrary to applicants assertion that the superconducting materials can be 
made by the methods disclosed by applicant's and as stated by applicant's 3 affiants. 
Applicant's have objectively enabled their application and their claims. Applicant's 
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have pointed to copious locations in their specification which do provide support for 
applicant's claims. 

At paragraph d.iv.4 at page 8 of EA, the Examiner states that "it is fully 
understood that the applicant's are the pioneers in high temperature metal-oxide 
superconductivity. The finding remains, nonetheless, that the disclosure is not fully 
enabling for the scope of the present claims." Applicant's respectfully disagree. The 
Examiner has provided no substantial evidence to support this assertion. It is 
respectfully requested that the Examiner support their assertion with factual evidence 
and not unsupported statements. 

In view of the remarks herein, the Examiner is respectfully requested to 
withdraw the objection to the specification under 35 USC 112, first paragraph, and the 
rejection of claims 24-26, 86-90 and 96-108 under 35 USC 112, first paragraph. 

Claims 86-87 and 96-108 have been rejected under 35 USC 112, second 
paragraph as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant's regard as their invention. Applicant's note that the 
Examiner has not responded to applicant's comments which supports applicants 
position that a person of skill in the art would understand the terms "layer-type" and 
"perovskite-like" and has just repeated their rejection of the prior Office Action. 
Applicant's respectfully request the Examiner to comment on applicant's prior remarks. 

In view of the remarks herein, the Examiner is respectfully requested to 
withdraw the rejection of claims 86-87 and 96-108 under 35 USC 112, second 
paragraph. 



YO987-074BY 



21 



Ser. No. 08/303,561 

Claims 24-26, 86-90 and 96-108 have been rejected under 35 USC 102(a) as 
being anticipated by Asahi Shinbum Int'l. Satellite Edition (London) November 11, 
1986. The Examiner incorrectly gives a date of November 11, 1986 for this article. It 
is November 28, 1986. 

Paragraph 6.a and 6.b of page 10 of EA are essentially the same as in the 
Examiner's prior action. Applicant's have responded to these paragraphs in their prior 
response. 

In paragraph 6-C at page 10 of EA, the Examiner notes applicant's prior 
responses and states that they "have been fully considered but they are not deemed 
to be persuasive." It is noted that in the declaration of co-inventors J.G. Bednorz and 
K.A. Mueller dated March 21, 1988, mailed into the patent office on June 22, 1988 at 
paragraph 3 states "On approximately October 16, 1986, we gave Praveen 
Chaudhari... six samples of the high temperature superconductive ceramic oxide 
materials that we had described in our aforementioned Z Physik B. publication. 
Praveen Chaudhari brought these samples back to the U.S. when he returned after 
visiting with us on or about October 16, 1986." This is evidence that these samples 
are brought into the United States on or about October 16, 1986. When these 
samples came into the United States, since they were inherently superconductive as 
claimed, the invention was essentially reduced to practice in the United States on that 
date. It is further noted that the Declaration of Alexis P. Malozenoff signed March 30, 
1988 states at paragraph 3, "On or about November 15, 1986, Richard Greene and I 
travelled to Baltimore for a magnetics conference. During our travel to Baltimore, we 
discussed Greene's ongoing experiments in high T c superconducting samples which 
he said had been received from Bednorz and Mueller." This is clear evidence that by 
November 15, 1986, superconducting samples fabricated by applicant's were being 
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measured in the United States. These samples were inherently superconducting and, 
consequently, established the reduction to practice in the United States as of that 
date. The Declaration of Cheng-Chung John Chi dated March 29, 1988 states at 
paragraph 2, "At a time prior to approximately the middle of November, 1986, Chang 
C. Tsuei told me a measurement he made on T c superconducting material which he 
said were received from Georg Bednorz and K.A. Mueller, two physicists working for 
IBM Corporation in Zurich, Switzerland... Chang Tsuei said that he had measured 
resistivity versus temperature of these samples." This is again further evidence that 
the Mueller Bednorz superconducting samples were in the United States prior to the 
middle of November 1986." 

At page 11 of EA in the paragraph labelled i, the Examiner states "the 
applicants argue that Sung II Park affidavit of March 30, 1988 states at para. 4 that 
measurements were taken of a superconductive sample on or before November 9, 
1986, to the best of affiants recollection, or no later than November 15, 1986. The 
document evidence is not deemed to support that argument, however." In the 
paragraph marked (1) on page 11 of PA, the Examiner states "plots of those 
measurements are missing. See the Cheng C. Tseui affidavit of March 30, 1988, 
para. 6." This statement comes directly out of Cheng Tseui's declaration. 
Notwithstanding, Cheng Tseui's declaration says the measurements were made, that 
the plots that were taken were missing. The last sentence of this paragraph states "I 
believe that they may have been inadvertently thrown away when the laboratory was 
subsequently extensively cleaned." The Examiner further states "a hand-drawn 
diagram with the indication of a vacuum pumped down on November 9, 1988 also is 
not deemed to show that the measurements were taken." The Examiner is referring I 
paragraph 5 of the Cheng Tseui declaration and exhibit C which contains the hand- 
drawn figure. 
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At paragraph (2) of page 11 of EA, the Examiner points to cablegrams sent by 
Dr. Greene to applicants in Zurich which are attached as exhibit B to his declaration. 
The Examiner states "Dr. Greene reports that no indication of superconductivity has 
been seen in his specific heat measurements for temperature 4-35°K. M The Examiner 
fails to note that in the same cablegram dated November 11, 1986, Dr. Greene states 
"this is not really too surprising given the very broad transition to have found in 
resistivity and susceptibility." The Examiner acknowledges that "exhibit C has pages 
dated December 1, 1986 on in exhibit D, which actually has plots and resistance 
versus temperature dated as early as December 3, 1986." The Examiner is conceding 
that high T c superconductivity was measured on the samples which the very same set 
of cablegrams and affidavit say were in the United States in the middle of November 
1986. Consequently, by the Examiner's own admission, samples which were in the 
United States were clearly shown to be superconducting as of December 3, 1986. 
Consequently, the samples that were in the United States as of November 9 were 
inherently superconducting. It is clear from the same declarations that applicant's 
were communicating with Dr. Greene. It is noted that Dr. Greene's cablegram dated 
November 25, 1986 to applicants states he will resume work on the new 
superconductor and that not much will happen because of the Thanksgiving holiday 
until the following week. There are cablegrams dated November 26, December 1, 
December 2, 1986 related to high T c superconductivity. Dr. Greene's exhibit C has 
notebook pages dated December 1, 1986 to December 5, 1986. The December 5, 
1986 shows T c of 26°K and 30°K. Exhibit D show a plot of R vs. T dated December 
8, 1986. Clear reduction to practice is shown and clear diligence is shown from prior 
to the date of the Asahi Shinbum article. This was clearly done in close 
correspondence with the applicants. Thus, the facts clearly show applicant's can 
swear behind the Asahi Shinbum reference. 
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At paragraph ii on page 1 1 of EA, the Examiner states "the applicant's assert 
that the Asahi Shinbum article reports a third parties confirmation of their original 
discovery. That assertion appears to be correct, but the article is still deemed to be 
prior art under 35 USC 102(a). At page 12 under paragraph 2, subparagraphs A, B 
and C. the Examiner made comments in regards to four cases applicant's have cited 
in support of their position that the Asahi Shinbum article should not be prior art 
because to hold it as prior art would not afford applicant's the benefit the one year 
grace period provided them under 35 USC 102(b). 

At paragraph 3 on page 13 of EA, applicant's respectfully disagree that the 
earliest date with which applicant's can show for their invention in this country is 
December 1986. Numerous affidavits which applicant's have submitted clearly show 
that applicant's have, in early November 1986, the superconducting compounds which 
the Examiner admits in applicant's data of December 3, 1986 shown the 
measurements of critical temperatures. Consequently, the Examiner's statement 
acknowledges the Examiner's apparent agreement in the fact that the materials were 
in this country in the middle of November 1986. Applicant's respectfully disagree with 
the Examiner's statement, "notwithstanding the possible uniqueness of the present 
facts, however, the Asahi Shinbum article is still deemed to be prior art under 35 USC 
102(a), which the applicant's have not been able to overcome with a showing of early 
date in this country or showing of their direction and control over the work done by the 
third party." Applicant's note that the Asahi Shinbum article provides no enablement 
but merely is an assertion of a result achieved which points to applicant's own work 
which was reported in the article applicant's cite in their application at page 6. 
Consequently, any description in the Asahi Shinbum article is applicant's own work. If 
one would follow the rationale of the Examiner, if an applicant publishes an article and 
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some other third party reports that same result prior to applicant's filing of a patent 
application, (which is subsequently filed within one year of applicant's own publication) 
the reporting of applicant's work by the third party would be prior art against 
applicant's application. Such a result would deny applicant's the one year grace 
period provided under 35 USC 102(b). 

In view of the changes to the claims and the remarks herein, the Examiner is 
respectfully requested to reconsider the above-identified application. If the Examiner 
wishes to discuss the application further, or if additional information would be required, 
the undersigned will cooperate fully to assist in the prosecution of this application. 

Please charge any fee necessary to enter this paper to deposit account 09-0468. 

If the above-identified Examiner's Action is a final Action, and if the above-identified 
application will be abandoned without further action by applicants, applicants file a 
Notice of Appeal to the Board of Appeals and Interferences appealing the final 
rejection of the claims in the above-identified Examiner's Action. Please charge 
deposit account 09-0468 any fee necessary to enter such Notice of Appeal. 
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Applicants: J. Bednorz et al. Date: February 10, 1997 

Serial No.: 08/303,561 G™p Art Unit: 1 105 - • 

Filed: September 9, 1994 Examiner: D. McGinty 

For NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH 
TRANSITION TEMPERATURE, AND METHODS FOR THEIR 
USE AND PREPARATION 

The Commissioner of Patents and Trademarks 
Washington, D.C. 

AMENDMENT 

Sir: 

In response to the Office Letter dated January 8, 1997, please consider the 
following: . 

IN THE CLAIMS 

Add claims 114-122. D P \f 

114. (Added) A method including the steps of forming co| _______ . 

therein which exhibits a superconducting state at a critica J? tT -|<tl ^ 

26 ° K: cA^^ 

maintaining the temperature of said material at a tempers 
temperature to produce said superconducting state in said phase; 

passing an electrical supercurrent through said copper oxide while it is in said 
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Chapter i 

Fundamental Facts 

(a) Superconductivity was discovered in 1911 by Kamerlingh-Onnes.* 
He was the first to liquefy helium and so to produce temperatures below 
10° K. With this new technique he was able to observe the continued 
decrease of the electrical resistance of metals with decreasing temperature. 
With mercury, in contrast to other metals, he was astonished to find that 
the resistance completely vanished, almost discontinuously, at about 4.2° K 
(Fig. 1-1). Today superconductivity is 
known in 18 other metals (see Table 
whereas in others, e. g.; gold and 
bismuth, the conductivity remains nor- 

:y; , mal far below even 1°K. Many alloys 

v ; s : and compounds can also become super- 
conducting, in particular the frequently 

v .used niobium nitride which has a tran- 
sition temperature as high as 20° K. 
However, among these latter substances 

^ hysteresis phenomena mentioned in the 

^'Introduction'' are so much more strongly 

p evident that in testing the present theory 
we prefer to employ only the "good" 
superconductors, i. e., the pure elements. 

^|>>/ ; In the ideal case the resistance vanishes 
■ completely and discontinuously at a tran- 
sition temperature T t . Actually the resi- 
stance-temperature curve does fall more 
sharply the more the specimen is like a 
single crystal and the smaller the mea- 
suring current used. * Because the drop 

^ always occurs in a measurable tempera- 
^ture* range, the experimental definition 
of ••the transition temperature is to some 

*??^ xtent arbitrary. The temperature at 

; which the direct-current resistance reaches one half of the value it had 
* just before the drop is generally given as the transition temperature, because 
this cJan be measured accurately. However, k high-frequency investigation 
to be described in Chap. 16 (t) indicates that the foot of the curve where 

l H. Kamerlingh-Onnes, Commun. Leidtn, 120b, J22b, 124r, (1911). 
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Fig. 1 — 1. Appearance of supercon- 
ductivity in mercury according to 
H. Kamerlingh-Onnes (1911). The 
ordinate is the resistance R; iV 
the resistance of solid mercury 
extrapolated to 0° C, is 60 ohms. 
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DISCOVERY OF NEW SUPERCONDUCTING MATERIAL 

" CERAMIC WITH SUFFICIENT SUPERCONDUCTIVE POWER IN 
HIGH TEMPERATURE REGION " 

A new ceramic with a very high T Q of 3 OK of the superconducting 
transition has been found. The possibility of high T - super- 
conductivity has been reported by scientists in Switzerland in 
this spring. The group of Prof. Shoji TANAKA, Dept. Appl.Phys. 
Faculty of Engineering at the University of Tokyo confirmed in 
November, that this is true. T c ' s of all superconducting materi- 
als which we have in practical application till now are lower 
than 20K. Therefore we need large amount of liquid He for cool- 
ing. Note that the price of liquid He is very expensive. But 
with this new material ^we can use cheaper liquid H 2 for cooling. 
We can expect great, from "this material to the applications such, 
as linear motorcars, electricity transport systems, etc. 

The ceramic newly discovered, is an oxide compound of La and Cu 
with Ba, which has a structure of the so-called perovskite and 
shows metal-like properties; Prof. Tanaka • s laboratory confirmed 
that this material shows diamagnetism (Meissner effect) up to 
30K, which is the most important indication of the existence of 
superconductivity . 

There are a lot of possibilities for practical applications of 
superconductors. For "example very strong magnets, made of super- 
conducting coils, etc. But one handicap is that is too low in 
in each material we know till now. 

The T c of Nb-alloys which are already in practical use are lower 
than 20K. The record of T c in a laboratory is around 23. 2K. This 
record has not been broken since 1973. 

Nowadays each instrument using superconductors is operated by 
liquid He cooling, and He is a very rare material with a boiling 
point of 4K. Liquid He used in present Japan is exclusively im- 
ported from the USA . If we could get a material with a high T 
of 30K, we can not only use liquid H 2 but also liquid Ne with°a 
boiling point of 27K. 

Since the application of superconductors to many fields, such as 
very strong magnets, medical use of NMR machines , etc . show rapid 
increasing, research field of hich T c superconductivity is high- 
competitive all over the world. 
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THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants: J. Bednorz et al. Date: December 18, 1998 

Serial No. 08/303,561 Group Art Unit: 1105 

Filed: September 9, 1994 Examiner: M. Kopec 

For NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH 
TRANSITION TEMPERATURE, AND METHODS FOR THEIR 
USE AND PREPARATION 

The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

AMFNDMENT AFTFR FINAL REJE CTION UNDER 37 CFR 1.116 

Sir: 

In response to the Office Action dated June 25, 1998, please consider the following: 

REMARKS 

In the referenced final Office Action, the Examiner refers to three affidavits (of Mitzi, 
Tsuei and Dinger) submitted by applicants to overcome the rejection under 35 USC 1 12 
for a lack of enablement. The Examiner's comments are at (paragraph (d)(iv) page 7, 5 
lines from the bottom to page 8, 4 lines from the bottom. The Examiner states: 

(d)(iv)(1 ) "Those affidavits do not set forth particular facts to support the 
conclusions that all superconductors based on the applicants' work 
behave in the same way and that one skilled in the art can make these 
superconductors without undue experimentation." 

(d)(iv)(2) "Those affidavits do not overcome the non-enablement 
rejection." 
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(d)(iv)(3) "Those affidavits are not deemed to shed light on the state of 
the art and enablement at the time the invention was made." 

Moreover, in applicant's response dated May 14, 1998, applicants referto Poole et al. 
which states at page 59 thereof "[c]opper oxide superconductors with a parity sufficient 
to exhibit zero resistivity or to demonstrate levitation (Early) are not difficult to 
snythesize. We believe that this is at least partially responsible for the explosive 
worldwide growth in these materials" (see applicant's response for the entire text that is 
quoted and Attachment A thereof for copies of relevant pages from Pool et al.) 

In response the Examiner states: 

(1) Initially, however, it should be noted that the Poole article was 
published after the priority date presently claimed. As such, it does not 
provide evidence of the state of the art at the time the presently claimed 
invention was made. 

(2) Moreover, the present claims are directed to processes of using 
metal oxide superconductors, not processes of making them. Even if the 
Poole article provided direct evidence of the state of the art at the time the 
invention was made, which it apparently does not, that evidence still does 
not pertain to the issue at hand, namely, the process of using metal oxide 
superconductors to conduct electricity under superconducting condition. 

Applicants respectfully disagree with the Examiner. In further support of applicants 
position that all their claims are fully enabled, applicant's submit herewith the affidavit 
under 37 CFR 1.132 of Peter Duncombe which provides a list of books and articles 
published prior to applicants filing date showing the general principles of ceramic 
science used by applicants and which are used as stated by Poole et al. to make the 
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high Tc superconductors taught and claimed by applicants which "are not difficult to 
synthesize." 



The affidavit of Peter Duncombe provides complete copies of two of his notebooks in 
which he sets forth particular facts in which he recorded the synthesis and properties of 
high Tc superconducting materials fabricated according to the general principles of 
ceramic science as taught by applicants. 

Applicants submitted by facsimile an affidavit of James W. Leonard on December 15, 
1998 which states that 5,689 articles cited the applicants' Zeitschrift fur Physik B- 
Condensed Matter, 64, pp. 189-193 (Sept. 1986) article. It cost $2.50 per citation to 
print each citation for a total cost of $14,222.50. Applicants will supply this list at the 
USPTO's request. 

In view of the changes to the claims and the remarks herein, the Examiner is 
respectfully requested to reconsider the above-identified application. If the Examiner 
wishes to discuss the application further, or if additional information would be required, 
the undersigned will cooperate fully to assist in the prosecution of this application. 

Please charge any fee necessary to enter this paper to deposit account 09-0468. 

If the above-identified Examiner's Action is a final Action, and if the above-identified 
application will be abandoned without further action by applicants, applicants file a 
Notice of Appeal to the Board of Appeals and Interferences appealing the final rejection 
of the claims in the above-identified Examiner's Action. Please charge deposit account 
09-0468 any fee necessary to enter such Notice of Appeal. 

In the event that this amendment does not result in allowance of all such claims, the 
undersigned attorney respectfully requests a telephone interview at the Examiner's 
earliest convenience. 
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MPEP 713.01 states in part as follows: 



Where the response to a first complete action includes a request for a 
interview or a telephone consultation to be initiated by the examiner, . 
the examiner, as soon as he or she has considered the effect of the 
response, should grant such request if it appears that the interview or 
consultation would result in expediting the case to a final action. 



IBM CORPORATION 
Intellectual Property Law Dept. 
P.O. Box 218 

Yorktown Heights, New York 10598 
(914)945-3217 




DanretP. Morris 
Reg. No. 32,053 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Bednorz et al. Art Unit: 1 105 

Serial No.: 08/303,561 Examiner: D. McGinty 

Filed: September 9, 1994 Date: January 3, 1996 

For: NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH 

TRANSITION TEMPERATURE, AND METHODS FOR THEIR 

USE AND PREPARATION 

I hereby certify that this paper is being facsimile transmitted under Rule 37 
CFR §1. 161(d) to the U.S. Patent and Trademark Office on the date shown 
above. 




Daniel P. Morris 
Reg. No. 32.053 



SUPPLEMENTARY RESPONSE 



The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

In response to the Office Action dated March 29, 1995, please consider the fol- 
lowing: 

REMARKS 

These remarks are in addition to those of the previously submitted response. 

As further support for applicants' position that the claims under examination 
are supported by applicants' specification the attached affidavit of Dr. Chang 
C. Tsuei is submitted. Dr. Tsuei's affidavit is in agreement with the earlier 
submitted affidavit of Drs. Donger and Mitzi and states that applicants initi- 
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ated high temperature superconductor field and the teaching in applicants' 
specification enables a person of skill in the art to fabricate and use the in- 
vention as claimed by applicants. 

Claims 24-26, 86-90 and 96-108 have been rejected under 35 USC §\02(a) as 
being anticipated by the Asahi Shinbum article and under 35 USC £103 in view 
of the Asahi Shinbum article. In addition to applicants' remarks in regard to 
this rejection in applicant's prior response please consider the following. 

The date of the Asahi Shinbum article is November 28, 1986. As stated in ap- 
plicants' specification at page 6, lines 7-10: 

The basis for our invention has been described by us in the following 
previously published article: J.G. Bednorz and K.A. Muller, 
Zeitschrift fur Physik B - Condensed Matter, 64, pp. 189-193 Sept. 
(1986) 

The Examiner is using Asahi Shinbum as a reference under 35 USC § 102(a). 
Applicants respectfully disagree since to do so does not permit applicants the 
one year period provided under 35 USC § 102(b) to file a US application after 
their own publication which permitted applicants to file the present application 
up to September 1987. The date of the Asahi Shinbum article is after the date 
of applicants' publication. 

Applicants believe this is not a correct application of 35 USC £102. The Court 
of Custom and Patent Appeal in In re Katz 215 USPQ 14, 17 (a copy of which 
is attached) states that 

It may not be readily apparent from the statutory language that a 
printed publication cannot stand as a reference under § 102(a) unless 
it is describing the work of another. A literal reading might appear to 
make a prior patent or printed publication "prior art" even though the 
disclosure is that of the applicant's own work. However, such an in- 
terpretation of this section of the statute would negate the one year 
period afforded under § 102(b) 1 during which an inventor is allowed 
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to perfect, develop and apply for a patent on his invention and publish 
descriptions of it if he wishes. 



Thus, one's own work is not prior art under § 102(a) even though it 
has been disclosed to the public in a manner or form which otherwise 
would fall under § 102(a). Disclosure to the public of one's own work 
constitutes a bar to the grant of a patent claiming the subject matter 
obvious therefrom only when the disclosure occurred more than one 
year prior to the date of the application, that is, when the disclosure 
creates a one-year time bar, frequently termed a "statutory bar," to the 
application under § 102(b). As stated by this court in In re Facius, 56 
CCPA 1348, 1358, 408 F.2d 1396, 1406, 161 USPQ 294, 302 (1969), 
"But certainly one's own invention, whatever the form of disclosure to 
the public, may not be prior art against oneself, absent a statutory 
bar." [Emphasis in original] 2 . 

The Asahi Shinbum article states in the first paragraph: 

A new ceramic with a very high T c of 30K of the superconducting 
transition has been found. The possibility of high T e - 
superconductivity has been reported by scientists in Switzerland this 
spring. The group of Prof. Shoji TANAKA, Dept. Appl. Phy. Faculty 
of Engineering at the University of Tokyo confirmed in November, 
that this is true. 

The "scientists in Switzerland" are the inventors of the above-identified appli- 
cation. The Asahi Shinbum article only reports the work of applicants and that 
it was reproduced by Prof. Tanaka. This article is a disclosure of applicants' 
"own invention" and cannot be used as a reference. Therefore, the Examiner is 
respectfully requested to withdraw the rejection of claims 24-26, 86-90 and 
96-108 under 35 USC § 102(a) as anticipated by Asahi Shinbum and under 35 
USC £103 as obvious over Asahi Shinbum. 
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Daniel P. Morris 
Registration No. 32,053 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Bednorz et al. Art Unit: 1 105 

Serial No.: 08/303,561 Examiner: D. McGinty 

Filed: September 9, 1994 Date: January 2, 1996 

For: NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH 

TRANSITION TEMPERATURE, AND METHODS FOR THEIR 

USE AND PREPARATION 



AFFIDAVIT UNDER 37 C.F.R. £1.132 



The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

I, Chang C. Tsuei, being duly sworn, do hereby depose and state: 

That I received a B.S. degree in Mechanical Engineering from National Taiwan 
University (1960) and M.S. and PhD. degrees, in Material Science (1963, 1966) 
respectively from California Institute of Technology. 

That I have worked as a research staff member and manager in the physics of 
superconducting, amorphous and structured materials at the Thomas Watson 
Research Center of the International Business Machines Corporation in 
Yorktown Heights, New York, from 1973 to the present. (See attached Exhibit 
A for other professional employment history.) 

That I have worked in the fabrication of and characterization of high temper- 
ature superconductor and related materials from 1973 to the present. 

That 1 have reviewed the above-identified patent application and acknowledge 
that it represents the work of Bednorz and Muller, which is generally recognized 
as the first discovery of superconductivity above 26°K and that subsequent de- 
velopments in this field have been based on this work. 



YO987-074BY 



-I- 



S.N. 303,561 



That all the high temperature superconductors which have been developed 
based on the work of Bednorz and Muller behave in a similar manner, conduct 
current in a similar manner and have similar magnetic properties. 

That once a person of skill in the art knows of a specific transition metal oxide 
composition which is superconducting above 26°K, such a person of skill in the 
art, using the techniques described in the above-identified patent application, 
which includes all known principles of ceramic fabrication, can make the tran- 
sition metal oxide compositions encompassed by claims 24-26, 86-90 and 96-108, 
without undue experimentation or without requiring ingenuity beyond that ex- 
pected of a person of skill in the art. This is why the work of Bednorz and 
Muller was reproduced so quickly after their discovery and why so much addi- 
tional work was done in this field within a short period of their discovery. 




Chang C. Tsuei 




e me this 26th day of September, 1995. 



■BANIEU P- MORRSS 
NOTARY PUBLIC, State :>i New YorK 
No. 4838676 



Qualified in Wejtch ust ;.- County^ 
Commission Expires Mufdi 15, 19.7.7 
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CHANG C. TSUEI 



Education 

California Institute of Technology, M.S. (1963), Ph.D. (1966) 
National Taiwan University, B.S. (1960) 

Professional Employment 

1993-present - Research Staff Member 
1983-1993 - Manager, Physics of Structured Materials 
1979-1983 - Manager, Physics of Amorphous Materials 
1974-1975 - Acting Manager, Superconductivity 
1973-1979 - Research Staff Member 

Harvard University: 1980 (Summer) 
Visiting Scholar in Applied Physics 

Stanford University: 1982 (Sept.) - 1983 (April) 
Visiting Scholar in Applied Physics 

California Institute of Technology 

1972 - 1973 - Senior Research Associate in Applied Physics 
1969 - 1972 - Senior Research Fellow in Materials Science 
1966 - 1969 - Research Fellow in Materials Science 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants; J.G. BEDNORZ ET AL. : Date: March 21, 1988 
Filed: 05/22/87 : Serial No.: 06/053,307 

Group Art Unit: 115 : Examiner: Dennis Albrccht 

FOR: NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH TRANSITION TEMPERATURE 
AND METHODS FOR THEIR USE AND PREPARA TION 



DECLARATION OF J. GEORG BEDNORZ AND K.A. MUELLER 
WITH RESPECT TO HIGH Tc SUPERCONDUCTIVITY 



Commissioner of Patents and Trademarks 
Washington, D. C. 20231 

Sir: 

We, J. Georg Bednorz and K.A. Mueller, hereinafter say and declare the following: 



1. We are the inventors of the contribution described and claimed in the subject U.S. patent 
application. This application describes our earlier discovery of high temperature superconductivity in 
ceramic copper oxide materials. In particular, one of the earlier systems in which we worked was 
comprised of Ba-La-Cu-oxides which exhibited superconducting onset temperatures in the mid ) y( 
jjtyfcfr thirty K range. 

2. We conducted extensive research on these materials to establish their superconductivity in 
our laboratory in Zurich, Switzer- land. This work traced back to early 1986 and was described in a 
publication by us that appeared in Z. Phys. B - Condensed Matter 64, 189-193 (1986). This article 
describes, among other items, resistivity versus temperature measurements that wc made on samples of 
this material to show its superconductive behavior. We subsequently submitted for publication and 
had published additional articles describing these high Tc oxide superconductors. 

3. On approximately October 16, 1986, we gave Praveen Chaudhari (Vice-President, Science at 
the Yorktown Research Laboratory of IBM Corporation) six samples of the high temperature 
superconductive ceramic oxide material that we had described in our aforementioned Z. Physik B. 
publication. Praveen Chaudhari brought these samples back to the U.S. when he returned after 



visiting with us on or about October 16, 1986. These samples were given to him so that 
experimentation and measurement could be performed on the samples in the United States. We knew 
the individuals (Richard Greene and Chang C. Tsuei) who would be involved in the measurements in 
the United States and discussed the measurements with these individuals in approximately the third 
week of October, 1986. We maintained telephone and computer communications with these 
individuals from that time continually through the remainder of 1986 and into 1987. 

4. It was decided by us that Richard Greene would do specific heat measurements on these 
samples while magnetic measurements would be done by us in our Zurich laboratory. Greene worked 
for Chang Tsuei and discussed with him the nature of the experiments and development activi- ties to 
be performed at the aforementioned Yorktown lab. We provided guidance to Richard Greene and 
Chang Tsuei by describing the nature of these superconducting samples and the types of properties 
that we had measured relative to these samples. One of us (K.A. Mueller) also discussed confirmation 
of our resistivity versus temperature measurements with said Chang Tsuei in a telephone converation 
in October, 1986. 

5. The early work conducted by the individuals in the Yorktown laboratory on our 
superconducting samples occurred with the supervision and guidance that we furnished to these 
Yorktown scientists. Addition-ally, we provided a preprint to Richard Greene of an article that we 
subsequently published in Europhysics Letters 3, (3), pp. 379-385 (1987). This article was given to 
Greene in October, 1986 and described magnetic measurements on these superconducting samples. 

6. We were aware of the work being conducted on our samples at the Yorktown lab and were 
in contact with the individuals there, and particularly Richard Greene, who reported to Chang Tsuei. 
Since the specif-ic heat measurements generally take longer, we had considerable interac-tions with 
Rick Green over a period of time from about October 22, 1986 through December, 1986, concerning 
his specific heat measurements. We also were made aware of Chang Tsuci's measurements of 
resistivity versus temperature of the Ba-La-Cu-oxidc samples, which confirmed our earlier resistivity 
versus temperature measurements. 

7. We further declare that all statements made hereinabove based on our own knowledge arc 
true and that all statements made on information and belief arc believed to be true. We further declare 




that these statements are made with the knowledge that willful false state- mcnts and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of our Patent Application or 
any patent issuing thereon. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

: i 

Applicants: J.G. BEDNORZ ET AL. : Date: March , 1988 

; Filed: 05/22/87 : Serial No, : 06/053,307 

: i 

• Group Art Unit: 115 : Examiner: Dennis Albrecht 

■ i 

[ FOR: NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH TRANSITION TEMPERATURE, 
AND METHODS FOR THEIR USE AND PREPARATION 

DECLARATION OF ALEXIS P. MALOZEMOFF 
WITH RESPECT TO HIGH Tc SUPERCONDUCTIVITY 

* ! 
. i 

i l 

if 
ii 

I Cammissxoner of Patents and Trademarks 

ii Washington, D.C. 20231 

;j Sir: 

: j 
i I 

\ I, Alexis P. Malozeomoff , hereby declare and say that: 

j 1. I have a PhD frcm Stanford University and was a Senior Manager 

i 

in the Physical Sciences Department at the Thomas J. Watson Research 
Center of IBM Corporation at Yorktown, N.Y. in the fall of 1986. At that 
time, Chang C. Tsuei reported to me while Richard Greene and Sung II Park 
reported to Chang Tsuei, I had general responsibility for a research 
program in superconductivity and amorphous materials. 

2. In approximately September - October 1986, I was made aware of 
the pioneering work in superconductivity done by Bednorz and Mueller in 
Zurich. I had seen an activity report prepared by the Zurich Research 
lab of IBM Corporation, which detailed that work and the measurements 
that Bednorz and Mueller had made on Ba-La-Cu-O ceramic superconductors. 

In response, I discussed specific heat measurements that could be made on j 
these superconducting materials to complement the work being done at 
Zurich by Bednorz and Mueller. My discussion was with Richard Greene 
whcm I encouraged to be involved in this technical activity. 

3. On or about November 15, 1986, Richard Greene and I traveled to 
Baltimore for a Magnetism conference. During our travel to Baltimore, we 
discussed Greene's ongoing experiments on high T c superconducting samples 
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which he said had been received frcm Bednorz and Mueller. Specifically, 
i we discussed Greene's preliminary data on specific heat measurements. 

:j Richard Greene reported to me that the diamagnetic signal was present but 

i 

.j very small. I encouraged him to continue with his measurements with the 
j anticipation that he might be able to present a paper at the Materials 

[\ Research Society meeting that was scheduled for December, 1986. 
| 4.1 recall Chang Tsuei telling me his measurements of resistivity 

' ■ versus temperature on the superconducting samples of Ba-La-Cu-Oxides 

which had been obtained frcm Zurich. These measurements were done at the 

i i 

I aforementioned Research Center and Tsuei reported that his measurements 
; confirmed earlier measurements of Bednorz and Mueller and were consistent 
;i with the results published by Bednorz and Mueller in Z. Phys. B-Condensed 
;{ Matter 64, pp. 189-193 (1986). My recollection of the exact date Chang 
| Tsuei told me of his resistivity versus temperature measurements is not 
!| clear. However, I do know that he told me in either November or December 
• j of 1986. Tb the best of my recollection, Tsuei 1 s discussion with me was 
;! shortly after the Materials Research Society meeting in Boston the first 
| week of December, 1986. 

5. I do have a strong recollection of the work of Richard Greene on 
the specific heat measurements of these samples and of his measurements 
of resistivity versus temperature in the presence of a magnetic field. 
Greene 1 s work at the Research Center started soon after he received the 
superconducting sanples in October, 1986 and continued on a daily basis 
throughout the remainder of 1986 and into 1987. He discussed with me and 
showed me data concerning these measurements, which indicated to me that 
a portion of the samples was superconducting. During this time he told 
me that he also communicated regularly with Bednorz and Mueller in Zurich 
to inform them of his work and to coordinate his efforts with those of 
Bednorz and Mueller. He said that he received technical guidance and 
support frcm Bednorz and Mueller and worked in complete collaboration 
with these individuals. 

6. I further declare that all statements made hereinabove are of my 
own knowledge and are true and that all statements made on information 
and belief are believed by me to be true. Further, I declare that these 
statements were made in the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under 
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Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of a Patent Application or 
any patent issuing thereon . 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants : J.G. BEDNORZ ET AL . : Date: March 29 , 1988 

Filed: 05/22/87 : Serial No.: 06/053,307 

Group Art Unit: 115 : Examiner: Dennis Albrecht 

FOR: NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH TRANSITION TEMPERATURE, 
AND METHODS FOR THEIR USE AND PREPARATION 

DECLARATION OF CHENG— CHUNG JOHN CHI 
WITH RESPECT TO HIGH Tc SUPERCONDUCTIVITY 

Commissioner of Patents and Trademarks 
Washington, D. C. 20231 

Sir: 

I, Cheng-Chung John Chi, hereby declare and say the following: 

1. I have a PhD in Physics which I received from the Univer- 
sity of Pennsylvania in 1976. After graduation, I did Post-doctoral 
work at the University of California, Berkeley and then joined the 
Research Division of IBM Corporation in 1979. I am presently a research 
staff member on the technical staff of the Director of Research at the 
Thomas J. Watson Research Center of IBM Corporation located at Yorktown, 
New York. 

2. At a time prior to approximately the middle of November, 
1986, Chang C. Tsuei told me of measurements he made on samples of high 
T c superconducting material which he said were received from Georg 
Bednorz and K. A. Mueller, two physicists working for IBM Corporation in 
Zurich, Switzerland. These samples of superconducting material were 
La-Ba-Cu-O crystalline materials of the type described by Bednorz and 
Mueller in Z. Phys. B-Condensed Matter 64, pp. 189-193 (1986) . Chang 
Tsuei said that he had measured resistivity versus temperature of these 
samples . 

3. In the time frame mentioned hereinabove, Chang Tsuei 
showed me plots of resistivity versus temperature for the measurements 
he had made on these superconducting samples. I recall him telling me 
that the superconducting transition was "not really sharp", which is to 
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be expected for samples prepared during the infancy of a technology 
development. I recognized that these plots were evidence of 
superconductivity with high T , even if the transition were not very 
sharp at that time. Based on Tsuei's statements to me, I believe that 
these resistivity versus temperature plots were shown to me within a day 
or two of the time Tsuei made these measurements in his laboratory. 

4. All acts described by me in this declaration occurred in 
the United States. 

5. I further declare that all statements made hereinabove are 
of my own knowledge and are true and that all statements made on infor- 
mation and belief are believed by me to be true. Further, I declare 
that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of a 
Patent Application or any patent issuing thereon. 



CKENG-CHUNG JO^J CHI 



DATE: £/^<$/8f 
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IN TOE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: J.G. BEDNORZ ET AL. : Date: March 29 , 1988 

Filed: 05/22/87 : Serial No.: 06/053,307 

Group Art Unit: 115 : Examiner: Dennis Albrecht 

FOR: NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH TRANSITION TEMPERATURE, 
AND METHODS FOR THEIR USE AND PREPARATION 

DECLARATION OF SUNG XL PARK 
WITH RESPECT TO HIGH Tc SUPERCONDUCTIVITY 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

I, Sung II Park, hereby declare and say that: 

1. I received a PhD in Applied Physics from Stanford 
University in October, 1986, I joined the Thomas J. Watson Research 
Center of IBM Corporation in Yorktown, N.Y. on approximately October 20, 
1986, and began work as a Post-doctoral employee. My initial assignment 
was in the areas of Thin Film Interfaces and high T c superconductivity. 
Almost from the beginning of my employment by IBM Corporation I worked 
exclusively on high T c superconductivity and reported to Chang C. Tsuei. 
I am presently working in the same capacity for Chang C. Tsuei, one 
hundred percent of my time being spent on high T^ superconductivity. 

2. I was told by Chang C. Tsuei that superconducting samples 
had been received by Richard Greene, the samples having been brought from 
IBM Corporation's Research Lab in Zurich, Switzerland. These were said 
to be Ba-La-Cu-Oxides that had been fabricated by Georg Bednorz and Alex 
Mueller in Zurich, Switzerland and transported to the U.S. by Praveen 
Chaudhari. Soon after I began working for Chang C. Tsuei, he asked me to 
prepare two of these samples for measurements of resistivity versus 
temperature. To do so, I and Greene cut pieces from these samples to be 
used for the measurements. I then pressed indium dots into these cut 
samples to provide electrical contacts. I attached copper wires 
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to the indium dots in order to allow connections to a current source and 
to voltage-measuring equipment. The individual copper wires were given 
number designations to allow them to be properly attached to the 
equipment used for the current and voltage measurements* This numbering 
system is represented by the two figures appearing in Chang C. Tsuei 1 s 
laboratory notebook, a true copy of two pages of which are attached 
hereto and labeled Exhibit A. 

3. In order to determine resistivity versus temperature, 
measurements were made of the current flowing through the Ba-La-Cu-Qxide 
sample while the voltage across two of the copper leads was measured. 
Both positive and negative polarity currents were used in order to avoid 

I 

thermal effects that sometimes occur when making DC measurements. The 
j superconducting sample was located on the end of a long probe and placed 
j in a dewar containing liquid helium. The temperature was varied by using 
; a heater placed near the sample. Data of current and voltage were taken 
from 4.2K to 5 OK. A germanium the r mometer near the sample was used to 
measure the sample temperature. Since resistance is proportional to 
voltage, the voltage and current measurements allowed the resistance (and 
therefore the resistivity for a sample of known dimensions) to be 
measured as a function of temperature. I worked with Chang C. Tsuei to 
take these measurements and used a xy recorder to provide graphical plots 
of resistivity versus temperature for the temperature range 50K-4.2K for 
at least two of these Ba-La-Cu-Oxide samples. 

4. The preparation and measurement of the aforementioned 
superconducting samples occurred at a date prior to November 15, 1986, 
and to the best of my recollection occurred on or about November 9, 1986, 
the date when a helium dewar was pumped down preparatory to taking the 
actual measurements. I believe that while I was assisting Chang C. Tsuei 
and working under his direction, Bradford Orr observed our data and 
graphical plots, and we told him the nature of the superconducting 
samples and the types of measurements that we were making. 

5. My recollection of the dates when the preparation and 
measurement of these samples occurred is vivid to me . My first week of 
employment under Chang C. Tsuei was spent looking for an apartment and, 
upon beginning laboratory work the following week (about October 28, 
1986) , I was instructed by Chang C. Tsuei to immediately measure the 
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aforementioned samples. I cut pieces from these samples using a fine 
wire cutter following the direction of Richard Greene, This was done on 
or about October 28, 1986. After this I contacted the samples with 
indium as described above. This technique was very familiar to me as I 
had used indium contacts many times at Stanford University. 

6. Both Chang C. Tsuei and I were enthused about our 
measurement results, as the data showed a superconducting onset 
temperature of about 35K followed by a drop to zero DC resistivity. We 
noted that the transition to zero resistivity was fairly wide, which we 
expected to be the case for samples that may have been unperf ected and 
not of a single phase. In fact, the question of whether multiple phases 
were present in the material was something that was noted by Tsuei in the 
aforementioned laboratory notebook, identified as Exhibit A, attached 
hereto . 

7. At this time, I have been unable to locate the actual data 
and graphical plots of resistivity versus temperature described 
hereinabove. I believe that this data may have been misplaced or 
inadvertently thrown out during an extensive cleaning of the laboratory. 
However, my memory of the events preparing the samples for measurements, 
performing the measurements and recording the data, and the results 
indicated by that data, are very clear in my mind. 

8. All of the acts described in paragraphs 1 — 7 above 
occurred in the United States. 

9. I further declare that all statements made hereinabove are 
of my own knowledge and are true and that all statements made on 
information and belief are believed by me to be true. Further, I declare 
that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of a 
Patent Application or any patent issuing .thereon. 
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; Sir: 

1 I, Chang C. Tsuei, hereby declare and say that: 

jj 1. I have a PhD in Material Science from California Institute 

jf of Technology, and worked approximately eleven years as a student and 
I faculty member at Cal. Tech. During this time, ray research was primarily 
| on amorphous materials and superconducting materials. I joined the 
j Thomas J. Watson Research Center of IBM Corporation in Yorktown, N.Y. in 
1973 and continued my work on amorphous materials. For several years, I 
have been the Manager of a group in the Physical Sciences Department 
studying amorphous superconductivity and superconductivity of new High 
superconducting ceramic materials. 

2. On approximately September 13, 1986, I returned from a 
sabbatical at the K. Onnes Laboratory in Holland. Upon my return, I saw 
a copy of an IBM activity report for May - June, 1986, in which the 
"novel research" of J.G. Bednorz and K.A. Mueller was described. These 
individuals were working in the Zurich, Switzerland research laboratory 
of IBM Corporation, and had observed a steep decrease of resistivity in 
sintered samples of Ba-La-Cu-oxides . A true copy of this activity report 
is attached hereto and labeled Exhibit A. On pasge 2 of the activity 
report the resistivity versus temperature plot is shown in Figure 1 
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wherein the onset temperature for superconductivity is in the 35K range. 
The data and measurements discussed in the activity report were later 
published by Bednorz and Mueller in Z. Phys. B-Conden sed Matter, 64, pp. 
189 - 193 (1986) , a true copy of which is attached and labeled Exhibit B. 
Based on my previous experience in superconductivity, I was very inter- 
ested in the work of Bednorz and Mueller and discussed this work with my 
colleague, Richard Greene (who reported to me) . I told Greene to review 
this activity report and to start a project on high T superconductors of 
the type described by Bednorz and Mueller. This project was started by 
Richard Greene and others in the group that reported to me, almost 
immediately. 

3. I called Alex Mueller in Switzerland via telephone to 
request samples of his superconducting material, as well as to discuss 
the technical area with him. I also sent computer messages to Mueller, 
but could not contact him. After this, early in October, 1986, I ob- 
tained a copy of the aforementioned Z. Phys. B article by Bednorz and 
Mueller. 

4. I knew that on approximately October 17, 1986, Praveen 
Chaudhari was in Zurich, Switzerland. I was told that he was given 
samples of the Bednorz and Mueller superconducting copper oxides to bring 
to the U.S. for collaborative work in the United States. I was also told 
that these superconducting samples were delivered to Richard Greene on or 
about October 22, 1986. Shortly after these superconducting samples were 
received, I began work to confirm the existence of high temperature 
superconductivity in these materials and instructed Sung II Park to 
assist me. To do so, small pieces of these samples were cut by Park and 
Greene and were prepared with indium contact dots to which copper wires 
were attached. These copper wires were attached to a source of electri- 
cal current and to voltage-measuring equipment to determine the existence 
of the superconducting state. As the temperature of the sample was 
lowered, resistivity versus temperature plots were then made using 
standard laboratory techniques. The preparation of these samples for 
measurement was done by Sung II Park, who reported to me and who was 
directed by me to do so. 

5. A true copy of the cover sheet and a page of my laboratory 
notebook is attached hereto and labeled Exhibit C. On the second page of 
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this exhibit, two diagrams illustrate the samples and show the location 
of the indium contact dots on the superconducting samples and the number- 
ing given to the copper wires attached to these dots. This numbering 
enabled us to properly connect these wires to a current source and to 
voltage-measuring equipment. All entries on this notebook page were made 
by me. The samples are generally designated by their composition, the 
! term "BIXTO" standing for Ba-La-Cu-Oxide materials. The designation "BIjCO 
I 21 — II," etc. in the box in the right hand corner of this page and the 
\ designation "BIXX> 2 I" in the circle in the middle of the page were the 
; designations on the sample boxes in which the samples were located. I 
! copied these designations directly into my notebook. On the bottom right 
; hand corner of this exhibit, the words "dewar pumped 3x 10~ 5 Torr 
11/9/86" is indicated. I made this notation on November 9, 1986 indicat- 
ing that the dewar was being pumped down in order to enable the resistiv- 
ity versus temperature measurements to be made. Because this dewar 
leaked, the actual measurements had to be made within several hours of 
the pump-down. 

6. The individual superconducting samples were attached to a 
long probe and slowly lowered into the liquid helium dewar while a 
current was passed through the sample and the voltage across two of the 
terminals measured. Sung II Park assisted me. These measurements were 
recorded directly on an xy recorder which plotted resistivity versus 
temperature for these superconducting samples. These plots indicated an 
onset of superconductivity at about approximately 35K, and confirmed the 
results of Bednorz and Mueller in Switzerland. As an example, referring 
to the sample BIXX) 2 having connecting wires 20, 21, 22 and 8, electrical 
current was applied between wires 20 and 8, while voltage measurements 
were made across the sample using contact terminals 21 and 22. Since the 
voltage is a function of the resistance of the material, by making the 
voltage measurements at constant currents, resistivity versus temperature 
plots can be developed. These resistivity versus temperature plots 
appear to be missing at this time. I believe that they may have been 
inadvertently thrown away when the laboratory was subsequently exten- 
sively cleaned. 

7. During my measurement of the superconducting samples 
described hereinabove, Bradford G. Orr, who was a Post-doctoral employee 
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at the Research Center, came into my lab and observed these measurements, 
as did Albert M. Torressen. These measurements confirmed the high 
j temperature superconductivity of these materials and I was enthusiastic 
; about the results. I expressed my enthusiasm to Richard Greene, who was 
• anxious to do specific heat measurements on these samples. Subsequent to 
j my confirmation of their resistivity versus temperature measurements, I 
contacted Mueller in Zurich to inform him of my successful resistivity 
versus temperature measurements. In addition, I told several people 
I about my laboratory measurements, including Arthur Williams, Alex 
, Malozemoff , Paul Horn, and Praveen Chaudhari, all of whom work in the 

Thomas J. Watson Research Center. 
I 8. From the time we received the superconducting samples in 

j October, 1986 to the present, I, Richard Greene and Sung II Park have 
worked on a daily basis to further explore and develop this technology. 
In particular, I observed Greene working on a daily basis to conduct 
specific heat measurements during November and December, 1986. 

9. All acts described hereinabove relating to sample prepara- 
tion, measurement and discussions of these measurements occurred in the 
United States. 

10. I further declare that all statements made hereinabove are 
of my own knowledge and are true and that all statements made on informa- 
tion and belief are believed by me to be true. Further, I declare that 
these statements were made with the knowledge that willful false state- 
ments and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of a Patent 
Application or any patent issuing thereon. 
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Novel Research 



Possible IIigh-T c Superconductivity in the Ba-La-Cu-O System 
J.G. Bednorz and K.A. MOller (Project 4196) 

We observed a steep decrease of resistivity in sintered Ba-La-Cu-oxide samples, with the highest 
temperature of the onset in the 35 K range (Fig. 1). 

The Ba-La-Cu-O system exhibits a number of oxygen deficient phases with perovskite-like 
layer-type structures. These are characterized by mixed-valent copper ions (Cu 2+ and Cu 3+ ) and 
itinerant electronic states. In addition one expects polaron formation induced by the strong 
Jahn-Tetler effect of Cu* + in an octahedral oxygen environment. Thus our Ba-La-Cu-O system 
was anticipated to have considerable electron-phonon coupling and metallic conductivity. 

Compounds with the composition Ba(x)La(5-x)Cu(5)0(5[3-y]) have been prepared in 
polycrystalline form. Samples with x < 0.2 and y > 0, annealed below 900°C under reducing 
conditions, consist of three phases, one of them a perovskite-like mixed-valent copper compound 
with K 2 NiF 4 type structure. Upon cooling, the samples show a linear decrease in resistivity, then 
an approximately logarithmic increase, interpreted as a beginning of localization. Finally a steep 
decrease by up to three orders of magnitude occurs, reminiscent of the onset of percolative 
superconductivity. The highest onset temperature is observed in the 35 K range. It is markedly 
reduced by high current densities (Fig. 1). The slow sensitivity decay towards low temperatures 
might possibly result from 2D superconducting fluctuations of perovskite layers of one of the 
phases present. 
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Possible High T c Superconductivity 
in the Ba — La — Cu — O System 

J.G. Bednorz and KJL Multer 

IBM Zurich Research Laboratory, Ruschlikon, Switzerland 
Received April 17, 1986 

Metallic, oxygen-deficient compounds in the Ba-La-Cu-O system, with the composi- 
tion BaJLaj^CusOso-,) have been prepared in polycrystalline form. Samples with 
x= 1 and 0.75, y>0, annealed below 900 °C under reducing conditions, consist of three 
phases, one of them a perovskite-like mixed-valent copper compound. Upon cooling, 
the samples show a linear decrease in resistivity, then an approximately logarithmic 
increase, interpreted as a beginning of localization. Finally an abrupt decrease by up 
to three orders of magnitude occurs, reminiscent of the onset of percolative superconduc- 
tivity. The highest onset temperature is observed in the 30 K range. It is markedly 
reduced by high current densities. Thus, it results partially from the percolative nature, 
bute possibly also from 2D superconducting fluctuations of double perovskite layers 
of one of the phases present. 



L Introduction 

"At the extreme forefront of research in supercon- 
ductivity is the empirical search for new materials" 
[1]. Transition-metal alloy compounds of A 15 
(Nb 3 Sn) and B 1- (NbN) structure have so far shown 
the highest superconducting transition temperatures. 
Among many ^4 15 compounds, careful optimization 
of Nb — Ge thin films near the stoichiometric compo- 
sition of Nb 3 Ge by Gavalev et al. and Testardi et al. 
a decade ago allowed them to reach the highest T c ~ 
23.3 K reported until now [2, 3]. The heavy Fermion 
systems with low Fermi energy, newly discovered, are 
not expected to reach very high r/s [4]. 

Only a small number of oxides is known to exhibit 
superconductivity. High-temperature superconduc- 
tivity in the Li-Ti-O system with onsets as high 
as 13.7 K was reported by Johnston et al. [5]. Their 
x-ray analysis revealed the presence of three different 
crystallographic phases, one of them, with a spinel 
structure, showing the high T c [5]. Other oxides like 
perovskites exhibit superconductivity despite their 
small carrier concentrations. 77. In Nb-doped SrTi0 3 , 
with // = 2 x 10 20 cm" 3 , the plasma edge is below the 
highest optical phonon. which is therefore unshielded 



[6], This large electron-phonon coupling allows a T c 
of 0.7 K [7] with Cooper pairing. The occurrence of 
high electron-phonon coupling in another metallic 
oxide, also a perovskite, became evident with the dis- 
covery of superconductivity in the mixed-valent com- 
pound BaPb 1 -xBi x 0 3 by Sleight et al., also a decade 
a g° 18]- The highest T c in homogeneous oxygen-defi- 
cient mixed crystals is 13 K with a comparatively low 
concentration of carries n=2-4 x 10 21 cm" 3 [9], Flat 
electronic bands and a strong breathing mode with 
a phonon feature near 100 cm" 1 , whose intensity is 
proportional to T cy exist [101. This last example indi- 
cates that within the BCS mechanism, one may find 
still higher T c 's in perovskite-type or related metallic 
oxides, if the electron-phonon interactions and the 
carrier densities at the Fermi level can be enhanced 
further. 

Strong electron-phonon interactions in oxides 
can occur owing to polaron formation as well as in 
mixed-valent systems. A superconductivity (metallic) 
to bipolaronic (insulator) transition phase diagram 
was proposed theoretically by Chakraverty [11]. A 
mechanism for polaron formation is the Jahn-Teller 
effect, as studied by Hock et al. [12]. Isolated Fe 4 + , 
Ni 3+ and Cu 2+ in octahedral oxygen environment 
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show strong Jahn-Teller (J.T.) effects [13]. While 
SrFe(VI)0 3 i$ distorted perovskite insulator, 
LaNi(III)0 3 is a J.T. undistorted metal in which the 
transfer energy b K of the J.T. e t electrons is sufficiently 
large [14] to quench the J.T. distortion. In analogy 
to Chakraverty's phase diagram, a J.T.-type polaron 
formation may therefore be expected at the border- 
line of the metal-insulator transition in mixed perovs- 
kites, a subject on which we have recently carried 
out a series of investigations [15]. Here, we report 
on the synthesis and electrical measurements of com- 
pounds within the Ba-La-Cu-O system. This sys- 
tem exhibits a number of oxygen-deficient phases 
with mixed-valent copper constituents [16], Le., with 
itinerant electronic states between the non-J.T. Cu 3+ 
and the J.T. Cu 2+ ions, and thus was expected to 
have considerable electron-phonon coupling and me- 
tallic conductivity. 



II. Experimental 

/. Sample Preparation and Characterization 

Samples were prepared by a coprecipitation method 
from aqueous solutions [17] of Ba-, La- and Cu-ni- 
trate (SPECPURE JMC) in their appropriate ratios. 
When added to an aqueous solution of oxalic acid 
as the precipitant, an intimate mixture of the corre- 
sponding oxalates was formed. The decomposition 
of the i precipitate and the solid-state reaction were 
performed by heating at 900 °C for 5 h. The product 
was pressed into pellets at 4 kbar, and reheated to 
900 °C for sintering. 



2. X-Ray Analysis 

X-ray powder diffractograms (System D500 SIE- 
MENS) revealed three individual crystallographic 
phases. Within a range of 10° to 80° (20), 17 lines 
could be identified to correspond to a layer-type per- 
ovskite-like phase, related to the K 2 NiF 4 structure 
(a- 3.79 A and c= 13.21 A) [16]. The second phase 
is most probably & cubic one, whose presence depends 
on the Ba concentration, as the line intensity de- 
creases for smaller x(Ba). The amount of the third 
phase (volume fraction >30% from the x-ray intensi- 
ties) seems to be independent of the starting composi- 
tion, and shows thermal stability up to 1,000 °C. For 
higher temperatures, this phase disappears progres- 
sively, giving rise to the formation of an oxygen-defi- 
cient perovskite (La 3 Ba 3 Cu 6 O l4 ) as described bv Mi- 
chel and Ravcau [16]. 
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for samples with .v(Ba) = l (upper curves, left scale) and Jt(Ba) = 
0.75 (lower curve, right scale). The first two cases also show the 
influence of current density 



5. Conductivity Measurements 

The dc conductivity was measured by the four-point 
method. Rectangular-shaped samples, cut from the 
sintered pellets, were provided with gold electrodes 
and contacted by In wires. Our measurements be- 
tween 300 and 4.2 K were performed in a continuous- 
flow cryostat (Leybold-Hereaus) incorporated in a 
computer-controlled (IBM-PC) fully-automatic sys- 
tem for temperature variation, data acquisition and 
processing. 

For samples with .x(Ba)^1.0, the conductivity 
measurements, involving typical current densities of 

0. 5 A/cm 2 , generally exhibit a high-temperature me- 
tallic behaviour with an increase in resistivity at low 
temperatures (Fig. 1). At still lower temperatures, a 
sharp drop in resistivity (>90%) occurs, which for 
higher currents becomes partially suppressed (Fig. 1 : 
upper curves, left scale). This characteristic drop has 
been studied as a function of annealing conditions, 

1. e., temperature and 0 2 partial pressure (Fig. 2). For 
samples annealed in air, the transition from itinerant 
to localized behaviour, as indicated by the minimum 
in resistivity in the 80 K range, is not very pro- 
nounced. Annealing in a slightly reducing atmo- 
sphere, however, leads to an increase in resistivity 
and a more pronounced localization effect. At the 
same time, the onset of the resistivity drop is shifted 
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Fig. 2. Low-tcmpcrature resistivity of samples with x(Ba> — 1.0, an- 
nealed at Q 2 partial pressure of 0.2 bar (curve ©) and 
0.2 x 10"* bar (curves ® to ®) 

towards the 30 K region. Curves © and ®, recorded 
for samples treated at 900 °C, show the occurrence 
of a shoulder at still lower temperature, more pro- 
nounced in curve ®. At annealing temperatures of 
1,040 °C, the highly conducting phase has almost 
vanished. As mentioned in the Introduction, the 
mixed-valent state of copper is of importance for elec- 
tron-phonon coupling. Therefore, the concentration 
of electrons was varied by the Ba/La ratio. A typical 
curve for a sample with a lower Ba concentration 
of 0.75 is shown in Fig. 1 (right scale). Its resistivity 
decreases by at least three orders of magnitude, giving 
evidence for the bulk being superconducting below 
13 K with an onset around 35 K, as shown in Fig. 3, 
on an expanded temperature scale. The latter figure 
also shows the influence of the current density, typical 
for granular compounds. 



III. Discussion 

The resistivity behaviour of our samples. Fig. 1, 
is qualitatively very similar to the one reported in 
the Li — Ti— O system, and in superconducting 



0.010 
0.008 


- 




• 


• X 

*♦ 

• 

• 


# 1 • * .4 , 


0.006 






e 


• 




o 

Q. 






i 


<• 




0.004 






X 
• 

• 

X 


• 

X 


7.5 A/cm 2 
2J5 A/cm 2 


0.002 






X 

• 


• 


0.5 A/cm 2 


0 


a 


• < 
• 


* 
• 

I 


1 1 


1 


0 




10 


20 


30 40 


50 60 



T <K> 

Fig. 3. Low-temperature resistivity of a sample with x(Ba)=0.75, 
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BaPbj -*Bi x 0 3 polycrystalline thin films [5, 18]. 
Upon cooling from room temperature, the latter ex- 
hibit a nearly linear metallic decrease of p(T), then 
a logarithmic type of increase, before undergoing the 
transition to superconductivity. One could, of course, 
speculate that in our samples a metal-to-metal struc- 
tural phase transition occurs in one of the phases. 
The shift in the drop in p(T) with increasing current 
density (Fig. 3), however, would be hard to explain 
with such an assumption, while it supports our inter- 
pretation that we observe the onset of superconducti- 
vity of percolative nature, as discussed below. In 
BaPb!_ x Bi x 0 3 , the onset of superconductivity has 
been taken at the resistivity peak [18], This assump- 
tion appears to be valid in percolative systems, i.e., 
in the thin films [18] consisting of polycrystals with 
grain boundaries, or when different crystalline phases 
with interpenetrating grains are present, as found in 
the Li-Ti-O [5] or in our Ba-La-Cu-0 system. 
The onset can also be due to fluctuations in the super- 
conducting wave functions. We assume one of the 
Ba— La — Cu-O phases exhibits this behaviour. 
Therefore, under the above premises, the peak in p(T) 
at 35 K, observed for an .v(Ba) = 0.75 (Fig. n. has 
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to be identified as the start to superconductive coop- 
erative phenomena in the isolated grains. It should 
be notfed that in granular Al, Cooper pairs in coupled 
grains have been shown to exist already at a point 
where p(T) upon cooling has decreased by only 20% 
of its highest value. This has been proven qualitative- 
ly [19] and more recently also quantitatively [20] by 
the negative frequency shift occurring in a microwave 
cavity. In 100 A films, a shoulder in the frequency 
shift owing to 2D fluctuations was observed above 
the T c of the grains. In our Ba-La-Cu-O system, 
a series of layer-like phases with considerable variety 
in compositions are known to exist [16, 21], and 
therefore 2D correlations can be present. 

The granularity of our system can be justified 
from the structural information, and more quantita- 
tively from the normal conductivity behaviour. From 
the former, we know that more than one phase is 
present and the question arises how large are the 
grains. This can be inferred from the logarithmic 
fingerprint in resistivity. Such logarithmic increases 
are usually associated with beginning of localization. 
A most recent example is the Anderson transition 
in granular Sn films [22]. Common for the granular 
Sn and our samples is also the resistivity at 300 K, 
lying in the range of 0.06 to 0.02 Qcm, which is near 
the microscopic critical resistivity of /> c = 10 L 0 fife z 
for localization. From the latter formula, an inter- 
atomic distance L 0 in the range of 100 A is computed, 
thus a size of superconducting grains of this order 
of magnitude must be present. Upon cooling below 
7* c , Josephson junctions between the grains phase- 
lock progressively [23] and the bulk resistivity gradu- 
ally drops to zero by three orders of magnitude, for 
sample 2 (Fig. 1). At larger current densities, the 
weaker Josephson junctions switch to normal resistiv- 
ity, resulting in a temperature shift of the drop, as 
shown in Fig. 3. The plateau in resistivity occurring 
below the 80% drop (Fig. 1) for the higher current 
density of 0.5 A/cm 2 , and Fig. 2 curve ®) may be 
ascribed to switching of junctions to the normal state. 

The way the samples have been prepared seems 
to be of crucial importance: Michel et al. [21] ob- 
tained a single-phase perovskite by mixing the oxides 
of La and Cu and BaC0 3 in an appropriate ratio 
and subsequent annealing at 1,000 °C in air. We also 
applied this annealing condition to one of our sam- 
ples, obtained by the decomposition of the corre- 
sponding oxalates, and foun d no s uperconductivity. 
Thus, the preparation from the oxalates and anneal- 
ing below 950 °C are necessary to obtain a non-per- 
ovskite-type phase with a limited temperature range 
of stability exhibiting this new behaviour. The forma- 
tion of this phase at comparatively low temperatures 
is favoured by the intimate mixture of the compo- 
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nents and the high reactivity of the oxalates owing 
to the evolution of large amounts of H 2 0 and C0 2 
during decomposition. 



IV. Conclusion 

In the concentration range investigated, compounds 
of the Ba-La-Cu-O system are metallic at high 
temperatures, and exhibit a tendency towards local- 
ization upon cooling. Samples annealed near 900 °C 
under reducing conditions show features associated 
with an onset of granular superconductivity near 
30 K. The system consists of three phases, one of 
them having a metallic perovskite-type layer-like 
structure. The characterization of the new, apparently 
superconducting, phase is in progress. An identifica- 
tion of that phase may allow growing of single crys- 
tals for studying the Meissner effect, and collecting 
specific-heat data to prove the presence of high T c 
bulk superconductivity. 

The authors would like to thank H.E. Weibel for his help in getting 
familiar with the conductivity measurement system, E. Courtens 
and H. Thomas for discussions and a critical reading of the manu- 
script. 



References 

1. Tinkham, M., Beasley. MR., Larbalestier, D.C., Clark, A.F., 
Finnemore, D.K.: Workshop on Problems in Superconductiv- 
ity, Copper Mountain, Colorado, August 1983, p 12 

2. Beasley, M.R., Geballe, T.H.: Phys. Toda^S^lO), 60 (1984) 

3. M Oiler, J.: Rep. Prog. Phys. 43, 663 (1980) 

4. Ott, H.R.: Unconventional Superconductivity. Zurich Phys. 
Soc. Seminar, Zurich, February 13, 1986 

5. Johnston, D.C., Prakash, H„ Zachariasen, W.H., Viswanathan, 
R.: Mat Res. Bull. 8, 777 (1973) 

6jBaratofT, A., Binnig, G.: Physics 108 B, 1335 (1981) 

BaratofT, A., Binnig, G., Bednorz, J.G., Gervais, F., Servoin, 
JX.: In: Superconductivity in d- and /-Band Metals, Proceed- 
ings IV Conference in 'Superconductivity in d- and /-Band Met- 
als'. Buckd, W. and Weber, W. (eds), p. 419, Kemforschungs- 
zentrum Karlsruhe 1982 

7. Binnig, G., BaratofT A., Honig, H.E., Bednorz, J.G.: Phys Rev 
Lett. 45, 1352(1980) 

8. Sleight, A.W., Gillson, J.L., Bierstedt, F.E.: Solid State Com- 
mun. 17, 27(1975) 

Batlogg, B.: Physica 126 B. 275 (1984) 

9. Thanh, T.D., Koma, A., Tanaka. S.; AppL Phys. 22, 205 (1980) 

10. Mattheis, F., Hamann, D.R.: Phys. Rev. B 26 ~>68? <I98"»)- 
ibid. 28, 4227(1983) 

11. Chakraverty, B.K.: J. Phys. Lett. 40. L99 (1979)- J Phvs 42 
1351 (1981) 

12. Hock. K.-H.. Nickisch. H., Thomas. H. : H c lv Phys Acta 56, 
237(1983) 

13. Englmann. R.: In: The Jalin-Tetler Effect in Molecules and 
Crystals. London, New York: Wiley Inicrscience 1972 

14. Goodenough, J.B.. Longo, M.: Magnetic and other properties 
of oxide and related compounds. In: Landolt-Boernstein New 



J.G. Bednorz and K.A. Muller: Ba - La -Cu-O System 

Series. Vol 1 1 1/4 a: Crystal and solid state physics. Hellwege ^ 
K.H., Hellwege, A.M. (eds.), p. 262, Fig. 73. Berlin, Heidelberg! " 
New York: Springer- Verlag 1970 

15. Bednorz, J.G., Muller, K.A.: (in preparation) 

16. Michel, C, Raveau, B.: Chim.^Min. 21, 407 (1984) 

17. Bednorz, J.G., Muller, K.A., Arcnd, H., Granicher, H.: Mat 
Res. Bull. 18(2), 181 (1983) 

18. Suzuki, M., Murakami, T., Inamura, T.: Shinku 24, 67 (1981) 
(in Japanese) 

Enomoto, Y., Suzuki, M., Murakami, T., Inukai, T., Inamura, 
T.: Jpn. J. Appl. Phys. 20, L661 (1981) 

19. Muller, K.A., Pomerantz, M., Knoedler, CM., Abraham D * 
Phys. Rev. Lett. 45, 832 (1980) 

20. Stocker, E., Buttat, J.: Solid State Commun. 53, 915 (1985) 



193 



21. Michel, C, Er-Rakho, L., Raveau, B.: Mat. Res. Bull 20 6A7 
"(1985) 

22. Van Haesendonck, C, Bruynseraede, Y.: Phys. Rev B 33 16X4 
(1986) " * 64 

23. Deutscher, G., Entin-Wohlman, O., Fishman, S., Shapira Y - 
Phys. Rev. B 21, 5041 (1980) 



J.G. Bednorz 
K.A. Muller 

IBM Zurich Research Laboratory 
Saumerstrasse 4 
CH-8803 Ruschlikon 
Switzerland 



Note Added in Proof 

Chemical analysis of the bulk composition of our samples revealed 
a deviation from the ideal La/Ba ratios of 4 and 5.66. The actual 
ratios are 16 and 18, respectively. This is in agreement with an 
identification of the third phase as CuO. 
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J Commissioner of Patents and Trademarks 
j Washington, D.C. 20231 

; Sir: 

j I, Richard L. Greene, hereby declare and say that: 

j* 1. I received a Ph. D in physics from Stanford University in 

j 1967, and joined the San Jose, California laboratory of the Research 
Division of International Business Machines Corp. in 1970. I was the 
Manager of a group conducting research on organic superconductors and 
have worked in the field of superconductivity for 20 years. I 
transferred to IBM Corp. research laboratory in Yorktown, New York, in 
July 1986, and continued thereafter to conduct research on 

superconductive materials. From about October 1986 to the present I have 
worked on high T^ superconducting oxides. 

2. At approximately the end of September — first week of 
October, 1986, my manager, Chang C. Tsuei, showed me a copy of an activity 
report from the Zurich Research Laboroatory of IBM Corporation. This 
activity report described the work of J.G. Bednorz and K.A. Mueller and 
their discovery of new superconducting compositions. These materials 
were mixed copper oxide ceramics that exhibited an onset of 
superconductivity at a temperature significantly higher than the 
transition temperatures reported for previously known superconductors. 
Materials of this general class are now known in the art as high T 
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superconductors. A true copy of this activity report is attached hereto 
and labeled Exhibit A. 

3. Soon after reading this activity report and discussing it 
with Chang C. Tsuei, I called K.A. Mueller in Zurich and requested 
samples from him so that I could make measurements on these samples in 
the United States, This telephone call occurred approximately October 1 
- October 6, 1986. My intent was to begin a research project on these 
materials, as I was very interested in them based on my previous work in 
superconductivity. My plan at that time was to do experiments which 
would be complementary to those being conducted by Bednorz and Mueller in 
Zurich, so that a maximum amount of information could be obtained about 
these new superconducting materials. Based on the data in this activity 
report and on the results of susceptibility measurements described to me 
by Alex Mueller in the aforementioned telephone call, I believed that a 
new class of superconducting materials with T c greater than 3 OK had been 
discovered . 

4. In approximately mid-October, 1986, Praveen Chaudhari, 
Vice-President, Science, at IBM's Watson Research laboratory visited the 
Zurich IBM Lab. Based on my request for samples of the new 
superconducting material, Chaudhari told me that he had obtained them 
from Bednorz and Mueller and brought them back to the United States with 
him. These were about six samples in the Ba-La-Cu-O system. Chaudhari 
returned to the United States on or about October 20, 1986 and delivered 
these samples to me. Of these approximately six samples, they varied in 
the different amounts of La and Ba that were present. Only two of the 
samples were reported as being single phase materials. 

5. Immediately upon receiving these samples, I was in contact 
with Bednorz and Mueller, via telephone and computer system links, in 
order to discuss with Bednorz and Mueller the experiments that I would 
conduct and also to obtain information from Bednorz and Mueller relative 
to the characteristics of the samples. J had planned to do specific heat 
measurements of the samples and also resisitivity versus temperature 
measurements in the presence of a magnetic field. Because of the 
importance that I attributed to this work, I worked substantially full 
time on these superconductor materials in order to further characterize 
them. My first specific heat measurements occurred approximately October 
29 and 30, 1986, while I measured resistivity versus temperature in the 
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presence of a magnetic field in late November, 1986. Continuously 
throughout the period, October 20, 1986 - February, 1987, I worked on a 
daily basis to further characterize these materials. At all times, I was 
in contact with Bednorz and Mueller, exchanged data with them, and worked 
in close cooperation with them. They provided information to me about 
the characteristics of the material, as well as providing me up-to-date 
information concerning the data they had obtained about these materials. 
A true copy of my computer log from October, 1986 — January 12, 1987 is 
attached hereto and labeled Exhibit B. Excerpts which do not relate to 
superconductivity have been deleted. In this exhibit, the identifier for 
K.A. Mueller is "KAM" , while the identifier for J. G. Bednorz is "BED" . 
Bednorz and Mueller are located in Zurich, Switzerland and the c omp uter 
node for them is ZURLVM1 . My identifier is "RGREENE" . This computer log 
details my ongoing computer dialogue with Bednorz and Mueller relative to 
theirs and my activities on the high T c superconductor materials. In 
addition to this computer correspondence, I also talked with Bednorz and 
Mueller via telephone. 

6. During my specific heat measurements of these materials, 
as well as the measurements of resisitivity versus temperature in the 
presence of a magnetic field, I was assisted by Albert M. Torres sen, who 
was a laboratory specialist. I also discussed my laboratory experiments 
with Chang C. Tsuei, S. von Molnar, Merril W. Shafer, Sung II Park, 
Thomas Penney, and Arthur R. Williams. 

7. The specific details of the apparatus and the data 
obtained in the specific heat measurements will be described in a 
separate statement by Albert M. Torres sen, the laboratory specialist who 
worked with me to provide these measurements. Essentially, the specific 
heat of the apparatus was calculated to provide calibration and 
background specific heat, after which the sample was introduced into the 
apparatus and the total specific heat again measured . By subtracting the 
background specific heat, the specific heat of the superconducting sample 
is determined • This was done over a temperature range of approximately 
2- 5 OK. 

8. The specific heat measurements of these superconducting 
samples were begun approximately October 21, 1986, and were conducted on 
a daily basis by me and Al Torressen through November and December, 1986. 
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These specific heat measurements and the curves which were plotted are 
representative of these superconducting materials, and are also 
representative of the specific heat versus temperature plots obtained on 
present samples of superconducting high T c oxides. 

9. In addition to the specific heat measurements described 
hereinabove and in the accompanying statement of Albert M. Torres sen, I 
also performed measurements of resistivity versus temperature in the 
presence of a magnetic field, for the samples of Ba— La-Cu— O obtained from 
Bednorz and Mueller. The specific heat measurements were performed first 
on these samples, after which I measured resistivity versus temperature 
in an applied magentic field, in order to further characterize these 
samples. These resistivity measurements were done at the end of 
November, 1986, and the beginning of December, 1986. Exhibit C is a true 
copy of nine pages of my data notebook, together with a copy of the cover 
of this notebook entitled "Zurich oxide BUCO DATA (T,H) . " The date 
"11/15/86" is also on the cover. Exhibit D is comprised of several pages 
of plots of resistivity versus temperature for these superconductor 
samples, as well as resistivity as a function of magnetic field at 
particular temperatures. In some instances, the RuC>2 sample holder is 
taken into account into the plots. Generally, these plots represent the 
graphical expressions of the data contained in Exhibit C. Exhibit E is a 
composite plot incorporating the different plots found in Exhibit C, and 
shows resistivity versus temperature for different values of applied 
magnetic field. I used this composite plot at a seminar that I gave to 
other researchers at the Yorktown lab on December 12, 1986. 

10. In order to obtain the data listed in Exhibit C, I used a 
laboratory belonging to Stephan von Molnar. Albert M. Torres sen, who 
reported to von Molnar, showed me the necessary equipment to make these 
measurements, and I preceded to make them on my own. However, many 
people were aware of these resistivity measurements and viewed the data, 
including both Thomas Penney and Albert Torres sen . In addition, Thomas 
Penney observed me making these measurements and understood the procedure 
and nature of my laboratory work. 

11. I have numbered the data pages of Exhibit C in red in the 
upper right hand corner. Page 1 describes the sample set-up that I used 
for these measurements and the background data in order to ready the 
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; apparatus for the resistivity versus temperature measurements. This 

sample was the KLCO -21 II, standing for Ba-La-Cu-Oxide material. Page 2 
; shows two views of the experimental apparatus and the calibration 
i measurements made between particular terminals. The wires A, B, C and F 
I are those which are also shown on page 1. 

12. On pages 3, 4, and 5 I had listed the data that applied 
! to the Ru0 2 sample holder and the four point probe. The sample was 
contacted with indium contacts and copper wires were attached to the 
indium contacts for the measurements. Both DC and AC measurements were 
made. The resistance of the sample is R^ which was measured at various 
temperatures with the applied magnetic field H equal to zero (page 4) . 
j Pages 5-9 show further measurements that were made at different 
: temperature settings and applied magnetic fields . All of the data on 

these pages were taken by me and entered by me in this notebook. 
■ 13. The plot of resistance versus temperature in exhibit D is 

j a plot for the data which was obtained December 3 - December 5, 1986. 
j Referring to Exhibit D, this plot shows the superconducting transition 
I that begins to occur about 35K, where the transition shifts to the left 
j in the presence of a magnetic field. This is an indication of a 
j superconductor . 

14. All acts performed by me as described hereinabove 
| occurred in the United States. 

J 15. I further declare that all statements made hereinabove 

are of my own knowledge and are true and that all statements made on 
information and belief are believed by me to be true. Further, I declare 
that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of a 
Patent Application or any patent issuing thereon. 
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Novel Research 



Possible Iligh-T t Superconductivity in the Ba-La-Cu-O System 
J.G. Bednorz and K.A. Mulier (Project 4196) 

We observed a steep decrease of resistivity "in sintered Ba-La-Cu-oxide samples, with the highest 
temperature of the onset in the 35 K range (Fig. 1). 

The Ba-La-Cu-O system exhibits a number of oxygen deficient phases with perovskite-like 
layer-type structures. These are characterized by mixed-valent copper ions (Cu 2+ and Cu 3+ ) and 
itinerant electronic states. In addition one expects polaron formation induced by the strong 
Jahn-Teller effect of Cu 2+ in an octahedral oxygen environment. Thus our Ba-La-Cu-O system 
was anticipated to have considerable electron-phonon coupling and metallic conductivity. 

Compounds with the composition Ba(x)La(5-x)Cu(5)0(5[3-y]) have been prepared in 
polycrystalline form. Samples with x < 0.2 and y > 0, annealed below 900°C under reducing 
conditions, consist of three phases, one of them a perovskite-like mixed-valent copper compound 
with K 2 NiF 4 type structure. Upon cooling, the samples show a linear decrease in resistivity, then 
an approximately logarithmic increase, interpreted as a beginning of localization. Finally a steep 
decrease by up to three orders of magnitude occurs, reminiscent of the onset of percolative 
superconductivity. The highest onset temperature is observed in the 35 K range. It is markedly 
reduced by high current densities (Fig. 1). The slow sensitivity decay towards low temperatures 
might possibly result from 2D superconducting fluctuations of perovskite layers of one of the 
phases present. 
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Date: 6 October 1986, 15:37:18 EDT From: RGREENE at YKTVMZ To: KAM at 
ZURLVM1 

Alex; 

Have you made any decision on my proposed specific heat experiment? 
I am anxious to try it. I think I can do it rather quickly after getting 
some samples. It may be difficult to see the transition near 30K because 
of a large phonon background but at the very least we could get a good 
estimate of the electron density of states and the Debye phonon contrib- 
ution. Once I have a good specific heat between 2K and 40K I can make a 
better effort to resolve the electronic effect at Tc if it is small-... I 
think I can see a 1% effect if the transition is not too smeared in tem- 
perature. Perhaps you would like to come to Yorktown and work with me 
on this experiment? Let me know. Best regards. 

Rick 

P.S. This is a good time for me to do some experiments on your exciting 
new compound since I am not heavily involved in other projects yet. 
I could get access to tunneling and neutron scattering equipment 
which would be very useful for seeing which phonons (if any) are 
involved in causing such a high Tc. 



Date: 14 October 1986, 10:42:19 EDT From: RGREENE at YKTVMZ To: KAM 
at ZURLVM1 

Hi Alex: 

This note is to give you my user id and node on the VM system. 
You can see them above. When you send the samples for the specific heat 
experiment let me know via VM. My office at Yorktowm is 02-026. I will 
make the specific heat my highest priority and should be able to start 
the experiment as soon as the samples arrive. I will keep you informed 

on the progress of the experiment it will probably take a few weeks l 

to get reliable data assuming there are no unexpected problems. 

As I said on the telephone you can ignore the sample dimensions 
sent to you by my manager C. Tsuei. He did not talk to me before sending 
you his VM note and he did not understand the requirements of the specific 
heat apparatus . What I need are samples to cover an area of 2mm x 2mm on 
the bolometer. Some extra samples will also be necessary in case we break 
or lose the primary samples. It would be best to not compress the samples 
or bind them together with any foreign materials which could alter the 
specific heat. 

Best Regards, 

Rick 



Date: 15 October 1986, 15:02:34 EDT From: RGREENE at YKTVMZ To: SANDRO 
Sandro; I have a court at 5pm. Do you want to play? 

Rick 



Date: 16 October 1986, 09:06:42 EDT From: RGREENE at YKTVMZ To: GGRIN 
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I'm thinking about taking my son to Mohansic tomorrow afternoon around 
1:30. If you want to join us let me know. 

Rick 



Date: 16 October 1986, 13:27:32 EDT From: RGREENE at YKTVMZ To: JBMART 

The reference is PRL 57, 1177(1986). I think a pressure experiment might 
be interesting. Let me call Chaikin and Brian first then I'll get back 
to you. 

Rick 



Greene 



Date: 20 October 1986, 08:51:36 EDT From: RGREENE at YKTVMZ To: 
LOUGHRAN at ALMVMC 

Hi Diane; 

Starting to get cold around here but at least the sun is shining. 
Hope all is well with you. You can discard the Chaikin-Greene manuscript. 
It's been published and I have the reprints .Thanks for forwarding any 
remaining mail that comes to Almaden it takes a long time for scien- 
tific types to know when one has moved. I'll be seeing you in Jan. 

Regards , 

Rick 



Date: 20 October 1986, 15:18:13 EDT From: RGREENE at YKTVMZ To: KAM 
at ZURLVM1 

Alex; 

The samples have arrived. They are bigger than I expected and all 
appear to be compressed pellets. Before I start on the specific heat I 
need to know a few things. 

1. 'Vhat is the difference between the samples marked I (red) and II (black)? 

2. Have the samples been compressed with any foreign material, such as a 
binder? 

3. Can the samples be cut without falling apart? If so do you recommend 
using a string saw or a razor blade or something else? Will water damage 

them? 
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4. Has the magnetic susceptibility been measured on any of these samples 
or on other samples from the same batch? I may want to measure the 
resistivity or susceptibility on these particular samples to make sure 
they exhibit the behavior you found before spending a big effort on the 

specific heat. 

We are measuring the background specific heat of our apparatus up to 40K 
tomorrow. . -hopefully by the end of the week we will begin your samples 
so please call or send me via VM the answers to the above questions as 
soon as possible. 

Best regards, 

Rick 



Rick 



Date: 23 October , 1986, 13:43:17 EDT From: RGREENE at YKTVMZ To: BED 
at ZURLVM1 cc: KAM at ZURLVM1 

Hi George , Alex; 

- Just a note to keep you informed of our progress. We are almost 
finished with the background specific heat. Tomorrow we will mount a 25mg 

slice of your sample BLC02 it should take about a week to get the data 

in the earth's magnetic field. It probably will be necessary to also 
measure the specific heat in a magnetic field to accurately determine the 
superconducting contribution. Do you have any data on the critical field 
for this sample... if not we can measure it ourselves. Also I need to know 
if the samples you sent me are each a single phase. from your x-ray 

studies. I haven't received your preprint yet perhaps some of my 

questions are answered there. 

I will be away from the lab tomorrow and look forward to your 
response on Monday. Best regards. 

Rick 



Date: 23 October 1986, 14:00:11 EDT From: RGREENE at YKTVMZ To: MALOZEM ^ 
Alex; 

Sorry I haven't gotten back to you but I have been very busy with 
two exciting experiments the specific heat of the new Zurich high 
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temperature superconductor and the 2D melting X-ray experiment with Paul 
which finally looks like it will work. I'm not really sure if there are 
any easily defined X-ray experiments that can be done to prove or disprove 
the nice model you presented this morning but I will think more about 
this. However given my present experimental committments it will be a 
few months before I could realistically do anything. Keep me informed. 
Thanks . 

Rick 



Date: 23 October 1986, 14:27:22 EDT From: RGREENE at YKTVMZ To: BED 
at ZURLVM1 

George; Thanks for the Susceptibility info. I'm glad that I chose BLC02 
I for the first experiment .How wide in temperature is the para-diamagnetic 
transition in this sample? Regards. 

Rick 



Date: 23 October 1986, 18:58:35 SET From: j.g.bednorz 
BED at ZURLVM1 To: RGREENE at YKTVMZ 



Hi Rick 

Here are the results of our susceptibility measurements, done 
on the samples You got from me. I'll give You the temperatures 
where the para- to diamagnetic transition occurs. 

BLC02 I 32K BLC02 II 26-27K 

BLC08 I 13-14K BLC08 II 25-26K 
BLC021I 25K BLC021II 27-28K 

So You don't need to involve somebody else with these measurements, 
which I prefere doing myself here. 

While typing this, I got the message that You send a note. 

Salu 
George . 



Date: 23 October 1986, 16:00:52 EDT From: RGREENE at YKTVMZ To: TFHEINZ 
Tony; 

I can't serve on the colloquim committee this year. I'll try to think 
of possible speakers however. Sorry and thanks for thinking of me. 

Rick 



Date: 23 October 1986, 17:32:09 EDT From: RGREENE at YKTVMZ To: GRANT 
at ALMVMC 

Hi Grant; 

Where have you been hiding? I need to talk to you since you 
didn't answer my last note. I'll be here on Monday.. try me then. 
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the old boss 

UKP.MXJ_ 



at Yorktown. Thanks and regarut*. 

Rick 



Date: 27 October 1986, 08:32:34 EST From: RGREENE at YKTVMZ To: GGRIN 
Got your note too late sorry I missed the big game. Let's try the 

— ' — 1 » — JU*« T r^n 1 *- Uaxia 1- i'mo fr>y A rofll ffnl f gflme for a 



Date: 28 October 1986, 17:30:52 EST From: RGREENE at YKTVMZ To: BED 
at ZURLVM1, KAM at ZURLVM1 

Hi George, Alex: r 

Did you get the last two notes that I sent you? I'm 
measuring BLC02 this week. . .nothing definitive yet. I'll keep you in- 
formed. What is the critical field of this sample? Is BLC02-I all the same 
phase? I haven't received your preprint yet... have you sent it? Best 
regards . 

Rick 

Date: 29 October 1986, 17:20:53 EST From: RGREENE at YKTVMZ To: GGRIN 
Hey Rod; 
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Date: 29 October 1986, 16:41:22 SET From: j.g.bednorz 
BED at ZURLVM1 To: RGREENE at YKTVMZ 

Hi Rick, 

Sorry for letting you wait so long to get an answer. Alex told 
me that he sent the reprint already 10 days ago. I have sent 
you a second one today, in case the letter got lost somewhere. 

Concerning your questions: 

From our measurements we can tell you that the critical field 
Hc2 is higher than 1.5 kG. 

Now about the phases present in our samples: 
BLC02 I 3 phases: °cub. perovskite/tetrag. perovskite/CuO 



BLC02 II 2 phases: " / 



BLC08 I 2 phases: " / " 

BLC08 II 1 phase : / 

BLC021I 2 phases: 

BLC021II 1 phase : / 



/ — 
/ — 
/ — 



Best regards also from Alex 



George. 



Date: 30 October 1986, 09:20:04 EST From: RGREENE at YKTVMZ To: GRANT 
at ALMVMC 

Hi Grantie; 

I m here ..where are you? Don't even have a phone answer any 
more. How come you didn't answer the questions in my last note. 

As for the 3M meeting I am supossed to share a room with Torrance starting 
Sunday nite. I'm not sure if he's still coming or how long he's staying. 
Check with him and you can share the room with us or replace him. Let me 
know. 

Greene 



Date: 30 October 1986, 09:31:20 EST From: RGREENE at YKTVMZ To: BED 
at ZURLVM1, KAM at ZURLVM1 

Hi Alex and George: 

I just tried to reach you by telephone without success 
so here is a note. We have measured the specific heat(C) of BLC02-I from 
2-40K...the analysis is not yet complete but the prliminary data does not 
show any bump in C near or below 32K. However at this stage we could only 
see a bump or jump if it was greater than 10% of C so more accurate ex- 
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periraents will be required. Since BLC02-I is a 3 phase sample it was not 
a good choice for the measurement since I will not be able to analyze the 
data for density of states and Debye Temp. Do you know how much of each 
phase is present in this sample? Also is the cubic perovskite a metal or 
insulator? 

It would be better if you had some single phase single crystals 
of the tetragonal phase. Is this possible? We could measure samples as 
small as a few milligrams. 

Without crystals I am planning to measure BLC08-II next since this 
is a single phase. Once you send me the info on the chemical composition 
and structure of this phase I can analyze the data and hopefully get re- 
sults that we can publish. The measurements will take another week if all 
goes well. If we have to put on a magnetic field this will take several 
more weeks... specific heat data is tedious to obtain and analyze even 
with a computer. 

Please answer the above questions as soon as possible. I am still 
waiting for your preprint .the first one must have gotten lost. Did you 
send it by external mail? Best regards. 

Rick 



Date: 30 October 1986, 18:30:43 SET From: j.g.bednorz 
BED at ZURLVM1 To: RGREENE at YKTVMZ 

Hi Rick, 

BLC021II or BLC08II would be good to try. 

BLC021II shows a more pronounced resistivity drop, as compared to 

the 

sample I. BLC08II I could not check till now. 

The composition is Ba0.15 Lal.85Cu04-x and BaO. lOLal . 90Cu04-x 
respec- 
tively. The structure of La2Cu04 is a layered perovskite of K2NiF4 

type. 

The pure material is orthorhombically distorted. Exchanging La by 

Ba 

is leading, as we belief, to the formation of a tetragonal unit 

cell. 

Our powder- diffraction pattern can be indexed with a bodycentered 
lattice and a=3.79A and c=13.21A for xBa around 0.1. For crystals 
with xBa=G.02 I also checked the lattice parameters by single 
crystal 

precession experiments. But here we aready have the problem. These 
crystals have been obtained from powders with xBa=0.1, so we have 
to expect seggregation and it will take a while, to get the crystals 
with a composition where the resistivity drop is observed in the 
powders . 

To your question about the cubic perovskite, it shows metallic 
conduc- 
tivity as well. 

I really hope, that you get the preprint very soon. 
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Best regards George. 



Date: 30 October 1986, 15:06:11 EST From: RGREENE at YKTVMZ To: BED 
at ZURLVM1 

George; Thanks for your quick answer to my questions. I forgot to ask you 
if you know the relative weight % of the 3 phases in sample 
BLC02-I. If so I may still be able to get some useful information 
from the data we have taken so far. 

I also just realized that you could send me the preprint via VM 
assuming it was typed on line. Please see if your secretary 
can do this. Thanks and regards. 

Rick 



Date: 3 November 1986, 16:58:28 EST From: RGREENE at YKTVMZ To: JERRYT 
at ALMVMC 

Hi Jerry; 

^ All is set for our room at the Hyatt starting Sunday nite the 
16th. I m not sure when I'll arrive but they have your name attached to 
the room also and it's guaranteed for late arrival. See you there. I saw 

some article recently about an organic ferromagnet I think in JETP 

letters. Do you know about that work? 

Rick 



Date: 4 November 1986, 17:00:53 EST From: RGREENE at YKTVMZ To: SANDRO 

I cannot play tomorrow. .. sorry .Next week. If I can change my schedule to- 
morrow I will call you in the morning. 

Rick 



Date: 11 November 1986, 10:04:02 EST From: RGREENE at YKTVMZ To- BED 
at ZURLVM1 

Hi George; 

No I have not given up... in fact I just tried to reach you by 
phone. My terminal is not working since I just changed my office so It may 
take me a little longer to respond to messages. 

At any rate I have finished the specific heat measurement from 4-35K 
in zero magnetic field. It will take a few days to finish the data anal- 
ysis but there is no obvious bump in the specific heat indicating 
superconductivity. This is not really too surprising given the very broad 
transition you have found in resistivity and susceptibility. 

I expect to get some useful information from the data anyway but 
for this I need the exact composition of BLC021-II.Is it 
Ba.l5Lal.85CuO(4-.15)? Please send this as soon as possible by VNET....I 
will get back to you and ALex later with more info. Regards. 
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Rick 



Date: 12 November 1986, 09:19:56 EST From: RGREENE at YKTVMZ To: GRANT 
at ALMVMC 



Greene 

Date: 13 November 1986, 13:54:49 EST From: RGREENE at YKTVMZ To: 
MALOZEM 

Alex; 

I'll be happy to talk about the prospects of using magnetic X-ray 
scattering for thin films and interfaces. It will only be a summary of 
what has been done and my thoughts on what else could be done. The rest 
of your proposed program looks great. It's a good idea to have such an 
internal meeting. 

Rick 



Date: 14 November 1986, 10:17:09 EST From: RGREENE at YKTVMZ To: BED 
at ZURLVM1, KAM at ZURLVM1 

Hi Alex and George; 

I will be away from the lab until 24 Nov. so I thought I would 
let you know the present status of the specific heat (SH) experiment and 
my future plans. 

So far we have measured BLC021 from 3-35K. There is no evidence *<- 
for a bump in SH anywhere .... to a 5% accuracy. I have analyzed in detail 
the data between 3-10K. Here the SH is linear on a C/T vs T2 plot. The 
intercept gives a value for gamma of 5.9 mj/mole-K2. This is a rather 
large value compared to other metals and suggests that most of the BLC021 
sample is in the normal state. However to be sure of this we must measure 
the sample in a magnetic field large enough to suppress the 
superconductivity. This we will start while I am away. Also we must run 
a test sample such as copper or silicon to know the accuracy of our gamma 
determination. All this will take 2-3 more weeks. As you see it takes 
considerable effort to do a reliable specific heat measurement which makes 
it very important that we have well characterized, single phase samples. 
As we discussed yesterday George it may be better to do the SH experiment 
on a bunch of single crystals if you can prepare them. Five mg of material 
should be enough to get reliable data. 
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We will also measure the critical £ield up to 9T via resistivity. 
I want to do this first so I have some idea of the field necessary to get 
the normal state at 3K our SH apparatus has a field of 5T maximum, 

I'll talk with you when I return. I am still quite excited about 
these new materials and hope that we can continue to collaborate on var- 
ious experiments even if the specific heat does not give evidence for bulk 
superconductivity. I should remind' you that it took many years of work 
before the BaPbBi Oxides were shown to be bulk Superconductors. 

Best regards, 

Rick 



Date: 25 November 1986, 09:43:48 EST From: RGREENE at YKTVMZ To: PARKIN 
at ALMVMC 

Hi Stuart; 

Thanks for your note. I haven't heard from Helmut but he is 
probably very busy starting his new job. Haven't heard about the Japan 

proceedings either are you still interested in organic metals? What 

is happening with your work on thin films? I expect to be out to San Jose 
sometime in January and you can bring me up to date! 

Until then I am very busy with X-ray scattering and some other ex- 
periments on new inorganic materials. Have a good holiday season. 

Best regards 

Rick 



Date: 25 November 1986, 10:35:50 EST From: RGREENE at YKTVMZ To: BED 
at ZURLVM1, KAM at ZURLVM1 

Hi Alex and George; 

I have returned from my trip and will once again start work 
on your new superconductor. This week is the Thanksgiving holiday so not 
much will happen until next week. The specific heat apparatus is now 

modified to make measurements in a magnetic field however we must first 

calibrate and check that it works with some known material. 

Please tell me what is happening with your studies of time de- 
pendent effects. Is the sample BLC021 still good we have not yet 

measured the resistivity in a field as a function of T but we plan to along 
with the specif i c heat experiment . Perhaps you should send me some new 

single crystals for the next experiment I don't want to waste time 

on a bad sample. 

I would like to send an abstract to the March APS meeting on the 
specific heat results. Is this agreeable with you? The abstracts are due 
the end of next week (Dec. 5) so let me know soon. At this stage there is 
not much definitive to say but I can still write a general abstract about 
specific heat and I'm sure I will have definitive results by the time of 
the meeting. 
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Best Regards, 

Rick 



Date: 26 November 1986, 09:56:43 EST From: RGREENE at YKTVMZ To: KAM 
at ZURLVM1 

Hi Alex; 

Are you sending your susceptibility preprint to people outside 
of IBM? If so Ted Geballe at Stanford would like a copy... he saw your 
paper in Z. Physic and called me to see if I knew about your work. 

I can send him a copy if you are agreeable. Please let me know 
about this and more importantly the answer to my note of yesterday. 

— Bes t regards, 



Date: 1 December 1986, 17:31:01 EST From: RGREENE at YKTVMZ To: KAM 
at ZURLVM1, BED at ZURLVM1 

Hi Alex and George: 

Here is a draft of the abstract that I would propose submitting 
to the APS March meeting. Please make any changes or comments and let me 
know today. I lopk at this as a way to publisize your work in the USA and 
to present whatever specific heat results are obtained by March. 

POSSIBLE HIGH Tc SUPERCONDUCTIVITY IN THE Ba-La-Cu-0 SYSTEM 



We report measurements on new oxide superconductors of the composition 
La(2-x)Ba(x)Cu0(4-y) with x«l and y>0. Polycrystalline samples with 
x=.15 show a resistivity drop of three orders of magnitude and a transi- 
tion from Pauli paramagnetism to diamagnetism with an onset temperature 

between 30-35K. (ref 1 and 2 your two papers). The transition is 

complete by 10K and magnetic field studies suggest superconductivity of 
a percolative or granular nature. Our specific heat experiments indicate 
a large electron density of states but no evidence of a sharp jump near 

Tc consistent with the small Meissner signal observed (2% of complete 

flux expulsion) and the broad transition width. These measurements, along 
with X-ray and critical field results, will be analyzed for the possi- 
bility of high Tc superconductivity in these new oxide materials. 
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The authors would be the three of us and Steve VonMolnar (whose apparatus 

I am using) possibly I would add Al Torresen (Steve's assistant) 

without whom the specific heat experiments could not have been done. 

The abstract could perhaps be a bit longer but there may not be much space 
after the authors and references are included. 



Regards , 

Rick 



Date: 2 December 1986, 09:17:12 EST From: RGREENE at YKTVMZ To: KAM 
at ZURLVM1 

Alex; 

I scheduled your seminar for 8 Jan at 3:30pm. ... this was the only 
time I could get a room. Please send me a title and short abstract so I 
can get it on the lab calender as soon as possible. Do you need a hotel 
reservation? Regards. 

Rick 

P.S. Plan on saving some time on 9 Jan. to discuss our specific heat 
data. If you would like to go out together for dinner on the 8th 
let me know. 

Date: 4 December 1986, 10:48:02 EST From: RGREENE at YKTVMZ To: BED 
at ZURLVM1 

Hi George; 

I just tried to telephone you. I am measuring the resistance 
and critical field of sample BLCO-21. So far it reproduces the data in 
your Z. Physik paper... I don't see a bump except perhaps near 25K (but I 
need to take more points). The surprising thing is that a small field 
(1000 Oe) increases the Resistance to the value at 25K but at higher 
fields (up to 7Tesla) there is almost no more change in R. Tell you more 

when I have more data so far it suggests that doing the specific heat 

in low field will be useful. 

Would you please send me whatever info you have on the structure 
of the superconducting phase i.e. a picture and a powder X-ray that gives 
the Bragg peak positions. 

What have you learned about the time changes in these samples? I 
would like some fresh single phase samples for our next specific heat 
experiment. ..to begin at the end of next week. If you have single crystals 
th at would even be batt er hut T realize t hi'g -ic a Hiffirnlt- nrnhlam : 



negaras , 



12 



Rick 



Date: 5 December 1986, 10:56:34 EST From: RGREENE at YKTVMZ To: ORR 
OK. What are you up to? Dropin and see me sometime in vonMolnars lab. 

Rick 



Date: 5 December 1986, 11:10:42 EST From: RGREENE at YKTVMZ To: KAM 
at ZURLVM1, BED at ZURLVM1 

Hi Alex and George: 

I'm getting some good critical field results now although I still 
don't totally trust my contacts. The resistance vs; temp, follows your 
data but there seems to be two superconducting regions (perhaps 2 
phases)., one below 22K and the other below 33K. The critical fields are 
very different in these two temperature ranges. The good news is that I 
am getting a critical field vs temp curve between 20-30K and this will 
all low me to estimate gamma to compare with the specific heat gamma. 
Incidently the critical field at 4K is greater than 7Tesla (as expected <; 
for a high Tc material) so we may eventually want to go to the MIT magnet 
lab to* measure it better. 

The specific heat exp. is progressing nicely and we will be finished 
with all our calibrations next week. What sample do you recommend that I 
use based on your recent work? 

As soon as I have collected and plotted all the critical field data 
I will send you a figure along with the abstract to the March meeting. 

Best regards, 

Rick 

P.S. Please send me whatever info you have on the structure of the SC 
phases. 

I am giving an internal journal club seminar on your resistivity and 
susceptibility papers . 



Date: 8 December 1986, 09:26:48 EST From: RGREENE at YKTVMZ To: 
LOUGHRAN at ALMVMC 
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Rick 



Date: 3 December 1986, 16:39:02 SET From: KAM at ZURLVN1 To: RGREENE 

at YKTVMZ 

Rick, here is the title and abstract for my seminar : 

'Superconducting and Structural Properties of the BaLaCuO System 1 

Resistivity and susceptibility measurements as well as x-ray powder 
analysis carried out at the Rueschlikon laboratory will be described. The 
electric and magnetic data indicate the existence of a percolative 
superconductor with onset above 30 K.The newest magnetisation measure- 
ments as a function of temperature and field proove the presence of a 
superconductive glass. The highest Tc sampels correlate with an 
orthorhombic-tetragonal structural phase transition. 

please check for the english, thanks 

Alex 



Date: 9 December 1986, 10:29:48 EST From: RGREENE at YKTVMZ To: GGRIN 

Let's stick to our Weds tennis 4; 30 right? 

Rick 



Date: 9 December 1986, 10:31:06 EST From: RGREENE at YKTVMZ To: POME RAN 
Mel; 

I can't take the court on Thurs. so why don't we just put off our game 
until next week. 
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Rick 



Date: 9 December 1986, 10:37:27 EST From: RGREENE at YKTVMZ To: BED 
at ZURLVM1, KAM at ZURLVM1 

Hi George , Alex; 

Thanks for your note George. I will send you the Critical field 
data today. It seems to reproduce your low field results and has the data 
up to 7Tesla....I could go to 9T but will do that later. I assume from 
your note that you think that BLC021 is still a single phase... is that 
correct? I will use this sample for the specific heat in a magnetic 
field. 

I am a little puzzled by the critical field data... it suggests that your 
susceptibility data was measuring the superconductivity that occurs below 
20K and the superconductivity above 20K may not be a bulk effect. It's 
also a litte disturbing that I measured such a large linear term in the 

specific heat in earth field the measurements at 5T should clarify 

this however. 

Can you tell me the density of the SC phase? I need this to es- 
timate gamma from the critical field slope. Also what is your estimate 
of the value of the resistivity just above Tc? I assume a single crystal 
would be at least 10 times lower. Also I would like to know your estimate 
of the Pauli susceptibility above Tc from your data.... this will give 
another estimate of gamma. 

Thanks for sending me your info and figures of the structure.. I 
hope it arrives before next Tuesday. 

Best regards, 
Rick 



uate: V Uecember 1986, 11:32:57 EST From: RGREENE at YKTVMZ To: MALOZEM 

I don't know Creuzet that well but he seems to have done some good work 
and seems to know what he's talking about. I'm not sure how independent, 
creative or hardworking he is. What would he be doing here? How closely 
working with an RSM? Who with? 
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Rick 



Date: 9 December 1986, 14:34:51 EST From: RGREENE at YKTVMZ To: POMERAN 
Mel; 

OK for Monday. SEe you there unless you hear otherwise. 

Rick 



Date: 8 December 1986, 18:56:40 SET From: j.g.bednorz 
BED at ZURLVM1 To: RGREENE at YKTVMZ 

Hi Rick Sorry that you had to wait for the answer since Thursday . I 've been 
in Germany since Friday. In November I told you on the phone, that 
something happened to that sample BLC021II which I measured again one 
month after the first resistivity run. The resistivity curve showed a 
peak at 34K and a shoulder occurring around 25K after a 60 percent drop. 
At that time I was also surprised about the magnetic field dependence in 
the low temperature part. The resistance was increased by fields between 
0-0.4 Tesla but seemed to saturate at values above, whereas the field 
dependence of the peak at 34K was smaller. It would be good to compare 
our results, especially as you have the possibility to go to higher fields 
than 0.7 Tesla, which is the limit for our resistivi- ty system. Unfor- 
tunately I do not see the occurrence of a new phase related to the 
appearence of that shoulder in the resistivity. 

Concerning your internal seminar, I will send you an X-ray powder spectrum 
and the structure of La2Cu04, which I've drawn already, using the infor- 
mation given in a German article. You can even have the viewgraphs. We 
should discuss quest ins about the structure at the phone. 

Best regards 
George. 



Date: 9 December 1986, 18:47:08 SET From: j.g.bednorz 
BED at ZURLVM1 To: RGREENE at YKTVMZ . 

Hi Rick, 

Thank you for your quick answer. I just discussed with our Japanese guest 
Masaaki Takashige, who is involved in the susceptibility measurements. 
First of all you should not be worried about about the susceptibility data 
shown in the preprint, because the samples shown there are not single 
phases. You will see from the X-ray pattern that the amount of the for- 
eign phase can be very large, greater than in BLC021 I. Single phase means, 
that in the X-ray diagrams we only can detect the La2Cu04:Ba. The small 
suscepti- bility could indicate that only parts of that phase is super- 
conducting, for instance an intragranular network. That is the reason, 
why we think the density of La2Cu04 (from the X-ray data = 7 g/ccm) would 
not lead to a correct estimation in your case. The Pauli susceptibility 
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of sample BLC021II, this sample is not shown in the paper, shows a field 
dependence close to Tc, this dependence is getting weaker with increasing 
temperature, and we expect it to vanish 10 or 20 de- grees higher, but in 
case of this sample it has not been confirmed. I'll give you values at 
32-33K for the mass susceptibility: 

0.3 Kgauss 1.28 E-7 ccm/g 

5.0 " 1.35 E-6 ccm/g 

10.0 " 1.61 E-6 ccm/g Especially for the low field value 

we have to be aware of a large error. 

For the resistivity value: My measurement (second one, where I realized 
the magnetic field dependence) showed a peak value of 7.36 E-3 Ohm cm. 

Concerning the results of the Japanese group: Do you know more about it? 
How did they measure the 40% Meissner effect, did they measure ac or dc? 
Is something known about the magnetic field they applied? I think they 
believe the metallic perovkite phase is responsible for the 
superconductivity, whereas we , found ..that the single phase samples „cpn f r 
taining L*2CaQA:Ba in the powdir diffraction pattsirh; a how *h% highest 
susceptibility*. You will get *ha aepiea ef feft« results «a soon *» thmy 

are plotted. 

Best regards 

George. can be very large, larger than 
in BLC021. Talking about single phase samples 

les, 



Date: 10 December 1986, 10:48:47 EST From; RGREENE at YKTVMZ To: GRANT 
at ALMVMC 

I haven't forgotten you.... just busy as hell with this 30K superconductor 
and can't think about anything else. Happy Holidays Turkey. 

Looks like I won't have time to ski... too much physics to do. 

le Greene 
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ABSTRACT 



i»W^f t perovskite BaLa 4 Cu 5 0 13>4 , characterized by a mixed 

valence of copper has been isolated ; the parameters of the tetra R onal 
cell are closely related to that of the cubic perovskite:a = 8.644(4^ A 
lu*? .1 C °* 3 ' 867(3 > * " a p- The X-ray diffraction study shows 
that the atoms are displaced from their ideal positions in the cubic 
cell, owing to the presence of ordered oxygen vacancies. The study of 
conductivity, magnetic susceptibility and thermoelectric power versus 
temperature shows that this oxide is a very good metallic conductor. 

INTRODUCTION 

Oxygen defect perovskites, have been more extensively studied these 
lv^« y « a " ° W1D8 t0 /? h « ir potential applications in catalysis, electrocata- 
y "l° . a ?/! U6M °" 3 • ? n this res P ect nixed valen « copper oxides offer 
tJ w l investigation : several perovskites (4) or perovskite-rela- 
ttLl trUCtUr f s h ^. bee ? isolated (5-6). These materials in which copper 

between ^^Ih C ??^ at -° nS si r ltaneousl y and a vale «" "ate intermediate 
between II and III can intercalate large amounts of oxygen according to the 
oxygen pressure and the temperature. Their electron Snsport properties 
ranging from semi-conductive to metallic (7) are closely correlated to the 
amount of intercalated oxygen. 

Tj aT r T !? e P resen 5 P a P e r deals with a new oxygen defect perovskite 
bu^^e^ ( <> * ™* copper oxide 

EXPERIMENTAL 

Synthesis 

mixtur.^f-T 6 P " pared in Platinum crucible and in air from appropriate 
fW t , , « ^ ldCS ^ 2 ° 3 ' 010 and "donate BaCOo. The mixtures were 
first heated a few hours at 900°C, ground and heated at 3 lOOO°C during several 
hours They were then ground again, and mixed with an organic bindfr! com- 

ET2 imoV a, ^ and th6n Sl °^ y h6ated UP t0 1000 ° C - Af ' er 24 hours'or 
of a „ ? ' WCre flnally to room temperature, The use 

a binder was necessary to avoid that the compressed bars break before 
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heating. In these conditions the compactness of bars was of about 80 %. 
Chemical analysis 

In order to determine the oxidation state of the transition metal ions, 
chemical analysis were carried out by iodometric titration using KI and by re- 
duction in a flow of 25 % hydrogen in argon up to about 1000 C using a SETARAM 
microbalance for weight loss measurements. 
Structural analysis 

The cell parameters were determined from X-ray powder dif f ractogramms 
registered with a Philips goniometer using Cu 1^ radiation. The space group 
was determined by electron diffraction using a JE0L 120CX electron microscope. 

Magnetic and electrical measurements 

The magnetic susceptibility was measured on powders by the Faraday me- 
thod in the range 80-300K using a Cahn RG microbalance. 

The conductivity was measured by the four points method on sintered bars . 
It was calculated by measuring the intensity/voltage ratio between the points 
in each current circulation direction in order to minimise the dissymetry ef- 
fect between the contacts. The Seebeck coefficient was measured on the same 
sintered bars hold between two Pt heads. 

Measurements were carried out up to 600K under an helium pressure of 
200 mbars for T < 290K and in air for T > 290K in order to avoid possible de- 
parture of oxygen. 

RESULTS AND DISCUSSION 
The scanning of the system La 2 0 3 -BaO-CuO for the compositions correspon- 
ding to the molar ratio (La + Ba)/Cu = 1 allowed us to isolate a perovskite 
for La/Ba =4. The X-ray diffraction pattern of this compounds presents be- 
sides the intense lines which can be indexed in a cubic perovskite cell, extra 
lines which are rather weak. This feature is confirmed by the electron dif- 
fraction study, which shows superstructure reflections, leading to a tetra- 
gonal cell whose parameters are related to the cubic perovskite subcell U p ) 
as follows : 

a = a v5 c = a p 

all the lines of the X-ray diffraction patterns ca* be then ^ 
indexed with accuracy in the tetragonal system with a = 8.6WO A and c - 
3 867(3) A. No reflection conditions are observed. The analysis of the oxy- 
gen content leads to the formulation BaLa 4 Cu 5 0i 3 .4 involving the presence 
simultaneously of Cu(II) and Cu(III) in spite of the presence of numerous oxy- 
gen vacancies (10.7 %) . The measure of the density by pycnometry in benzene 
at 25°C(d exTJ = 7.05) confirms this composition for one mole per cell (d ca j c> - 
7.03). Thus it appears that the oxide BaLa 4 Cu I l2 ; 2Cu lii 2.8°13 + 4 1 * exhlbl 



a great similarity with the oxygendefect perovskite Ba2La 3 Cull5^26 Cu * ~ A 
i t „ j nnn viU/4 iinuairar fViiQ rnmnnund is verv diffe 



1 ^exhibits 

1+26°1^ 



a great- snuildixLjr wj-t-u "*;6-" t — - - J j r 

previously described. However, this compound is very different from 
BaoLa,Cu 6 0iA +fi from the point of view of the oxygen intercalation : no inter- 
calation or desintercalation of oxygen has been observed by annealing this pna- 
se at low temperature (400°C to 500°C) and under different oxygen pressures up 
to 1 bar contrary to Ba 3 La 3 Cu 6 0 U+6 . In the same way, no oxygen loss has been 
observed by TGA measurements for temperatures up to 650, 750 and 850 C ana 
under oxygen pressures of 0.02, 0.2 and 1 bar respectively. 

Taking into account the fact that the fundamental lines are indexed in a 
cubic perovskite cell and are strong with respect to the superstructure lines 
it was interesting to determine whether the metallic atoms were displaced 
from their ideal positions in the perovskite, or if the superstructure lines 
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were, only due to the ordering of oxygen vacancies. However, owing to the 
small amount of oxygen vacancies it was not likely to determine the distri- 
bution of the oxygen atoms by X-ray powder diffraction. Thus the structural 
study was undertaken for the composition La 4 BaCu 5 0 15 just to determine the 
positions of the atoms with respect to the cubic perovskite subcell. Eight 
space groups were possible, they were reduced to three P4, P4 and P4/m ta- 
king into_ account the analogy with the perovskite structure. Calculations 
were carried^out in the most symmetrical space group P4/m. For a ranging 
from 0 to 48 » 37 peaks i.e. 84 hkl were registered. The disparity between 
Fhkl and F hkl led us to introduce 139 hkl in the calculations. In the same 
angle r nge 13 diffraction peaks (14 hkl) were indexed in the cubic perovski- 
te cell with a - 3.867 A, and used in a calculation with the atoms in the 
ideal positions of the cubic perovskite cell, involving only a refinement 
of the thermal factors B ; this first refinement led to a discrepancy factor 
R = Z\I obs- I calc|/£ I obs. of 0.066 with B(La, Ba) = 1.2 A 2 , B(Cu) = 2.6A 2 
B(0) 3.9 A . The high B values let us think that the atoms were displaced 
from their ideal positions. A calculation carried out with all the intensi- 
ties in the P4/m space group and the same ideal positions and overall B = 1 A 2 
(Table la) , led to R = 0.35 in agreement with this point of view. Starting 
from these ideal positions, and assuming a statistical distribution of the 
oxygen vacancies in the oxides BaLa 4 Cu 5 0 l3 4 , the R factor was lowered to 
0.083, by refinement of the atomic parameters, the B factor being fixe at 
1 A^. From the final atomic parameters (Table l.b) it can be seen that se- 
veral atoms are displaced from their ideal positions in the cubic perovskite. 

TABLE I 

Atomic Parameters of BaLa 4 Cu 5 0 13 . 4 (a) ideal positions (b) after refinement in 
the space group P4/m 



(b) 
Y 









(a) 




Atom 


Site 


X 


Y 


Z 


Ba, La 


Kd) 


0.5 


0.5 


0.5 


Ba, La 


4(k) 


0.1 


0.3 


0.5 


Cu 


Ka) 


0.0 


. 0.0 


0.0 


Cu 




0.4 


0.2 


0.0 


0 


Kb) 


0.0 


0.0 


0.5 


0 


2(e) 


0.0 


0.5 


0.0 


0 




0.3 


0.4 


0.0 


0 


4(j) 


0.2 


0.1 


0.0 


0 


4(k) 


0.4 


0.2 


0.5 



0.5 

0.124(1) 
0.0 

0.415(3) 

0.0 

0.0 

0.261(7) 
0.229(8) 
0.428(10) 



0.5 

0.277(1) 
0.0 

0. 168(2) 

0.0 

0.5 

0.384(8) 
0.063(6) 
0. 155(6) 



0.5 
0.5 
0.0 
0.0 
0.5 
0.0 
0.0 
0.0 
0.5 



Further refinements, concerning the ordered distribution of oxygen 
in this structure, which is most probable, were not carried out due to the 
rather low content of oxygen vacancies, and the too small number of refle- 
ctions . 

This oxide is a very good conductor : its conductivity is about 
».0 10 (& cm) -i at room temperature. Figure 1 which represents the resistivi- 
ty p versus temperature, shows that this oxide exhibits a metallic conductivi- 
ty from 200 to 600K. The y value deduced from the equation p = p 0 (l+yt) 
IT - 4.1 10" J CT 1 ) is very close to that of free electrons (y = 3.7 10" 3 C" 1 ) . 

The molar magnetic susceptibility is very weak and nearly independent 
°r temperature. This suggests a Pauli paramagnetism which is characteris- 
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FIG. 1 

Resistivity plotted as a function of temperature 
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tic of delocalized carriers. The Pauli susceptibility (8) calculated with 
m H /m = 1 arid for one carrier per Cu(III) (X^ = 5.3 10" 5 e.m.u) is however one 
order of magnitude lower than the experimental value : Xm = ^ e.m.u. The 

increasing of the Pauli susceptibility up to the experimental value needs 
m K /m - 10. This suggests a strongly correlated carriers gaz (degenerated 
spin polaron gaz) which was introduced by Mott (9) to explain the magnetic 
susceptibility of LaCu0 3 and LaNi03 which are metals (10). At. room tempera- 
ture, the Seebeck coefficient is also very weak and positive (a - 9 uVK - *) 
and increases slightly with temperature (cfsooK " ^ yVK -1 ) (Fig. 2). This 
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«Cf v K ~ 1 ) 



10 - 



_J 

300 



500 T(°K) 



400 

FIG. 2 

Evolution of the thermoelectric power as un function of absolute temperature. 
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shows that the conduction mechanism is not thermally activated in this tempe- 
rature range and that the behavior is metallic. The positive sign of the 
Seebeck coefficient indicates a hole conduction and that the conduction band 
is more than half filled. 

A structural study by high resolution electron microscopy and by neu- 
tron diffraction will be carried out in order to determine the distribution 
of the oxygen vacancies in this oxide. This should allow an extensive inter- 
pretation of the electron transport properties of this compound. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of 
J. Bednorz et al. 



Date: December 15, 1998 



Serial No. 08/303,561 



Group Art Unit: 1105 



Filed: September 9, 1994 



Examiner: M. Kopec 



For NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH TRANSITION 
TEMPERATURE, AND METHODS FOR THEIR USE AND PREPARATION 



I, David B. Mitzi, being duly sworn, do hereby depose and state: 

That I received a B. S. E. degree in Electrical Engineering/Engineering Physics (1985) from 
Princeton University and a PhD. degree, in Applied Physics (1990) from Stanford University, 



That I have worked as a research staff member in Solid State Chemistry at the Thomas Watson 
Research Center of the International Business Machines Corporation in Yorktown Heights, NY 
from 1990 to the present. 

That I have worked in the fabrication of and characterization of high temperature superconductor 
and related materials from 1990 to the present. 

That I have reviewed the above-identified patent application and that I have reviewed the 
above-identified patent application and acknowledge that it represents the work of Bednorz and 



AFFIDAVIT UNDER 37 C.F.R. 1132 



Commissioner of Patents and Trademarks 
Washington, D. C. 20231 



Sir: 



California. 
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Muller, which is generally recognized as the first discovery of superconductivity above 26°K and 
that subsequent developments in this field have been based on this work. 

That all the high temperature superconductors which have been developed based on the work of 
Bednorz and Muller behave in a similar manner, conduct current in a similar manner and have 
similar magnetic properties. 

That once a person of skill in the art knows of a specific transition metal oxide composition which 
is superconducting above 26°K, such a person of skill in the art, using the techniques described in 
the above-identified patent application, which includes all knows principles of ceramic febrication 
known at the time the application was filed, can make the transition metal oxide compositions 
encomposed by the claims in the above identified application, without undue experimentation or 
without requiring ingenuity beyond that expected of a person of skill in the art. This is why the 
work of Bednorz and Muller was reproduced so quickly after their discovery and why so much 
additional work was done in this field within a short period of their discovery. 

The general principles of ceramic science referred to by Bednorz and Mueller in their patent 
application can be found in many books and articles published before their discovery. An 
exemplary list of books describing the general principles of ceramic fabrication are: 

1) Introduction to Ceramics, Kingery et al., Second Edition, John Wiley & Sons, 
1976, in particular pages 5-20, 269-319, 381-447 and 448-513, a copy of which is with 
the Affidavit of Thomas Shaw submitted December 15, 1998. 

2) Polar Dielectrics and Their Applications, Burfoot et al., University of California Press, 
1979, in particular pages 13-33, a copy of which is with the Affidavit of Thomas Shaw 
submitted December 15, 1998. 

3) Ceramic Processing Before Firing, Onoda et al., John Wiley & Sons, 1978, the entire 
book, a copy of which is with the Affidavit of Thomas Shaw submitted December 15, 
1998. 
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4) Structure, Properties and Preparation of Perovskite-Type Compounds, F.S. Glasso, 
Pergamon Press, 1969, in particular pages 159-186, a copy of which is with the Affidavit 
of Thomas Shaw submitted December 15, 1998. 

An exemplary list of articles applying their general principles of ceramic fabrication to the types c 
materials described in applicants' specification are (these references are cited on applicant's 1449 
form submitted August 5, 1987 and in PTO Form 892 in Paper # 20, Examiner's action dated 
August 8, 1990): 

1) Oxygen Defect K 2 NiF 4 - Type Oxides: The Compounds La 2 -* SrxCuO^s Nguyen et 
al., Journal of Solid State Chemistry 39, 120-127(1981). 



2) The Oxygen Defect Perovskite BaLa, Cu 5 0, 3 .4, A Metallic Conductor , C. Michel et 
al., Mat. Res. Bull., Vol. 20, pp. 667-671, 1985. 

3) Oxygen intercalation in mixed valence copper oxides related to the perovskite, C. 
Michel et al., Revue de Chemie minerale, p. 407, 1984. 

4) Thermal Behaviour of Compositions in the Systems x BaTi0 3 + (1-x) Ba(Lno. 5 B 0 5 ) 0 3 , 
V S. Chincholkar et al. Therm. Anal. 6th, Vol. 2., p. 251-6, 1980. 





David B. Mitzi 




I* "rfj day of 




Notary Public 




DANIEL P. MORRIS 
NOTARY PUBLIC, State ol New York 
No. 4886676 



Qualified In Westchester County^-^r 
Commission Expires March 16, 19-2H^ 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

IBednoaetal. Date: December 15, 1998 

Serial No. 08/303,561 Group Art Unit: 1105 

Filed: September 9, 1994 Examiner: M. Kopec 

For NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH TRANSITION 
TEMPERATURE, AND METHODS FOR THEIR USE AND PREPARATION 

AFFIDAVIT TINDER 37 CF R. 1132 

Commissioner of Patents and Trademarks 
Washington, D. C. 20231 

Sir: 

I, Timothy Dinger, being duly sworn, do hereby depose and state: 

That I received a B. S. degree in Ceramic Engineering (1981) from New York State College of 
Ceramics, Alfred University, an M. S. degree (1983) and a PhD. degree (1986), both in Material 
Science from the University of California at Berkley. 

That I have worked as a research staff member in Material Science at the Thomas Watson 
Research Center of the International Business Machines Corporation in Yorktown Heights, NY 
from 1986 to the present. 

That I have worked in the fabrication of and characterization of high temperature superconductor 
materials from 1987 to 1991. 

That I have reviewed the above-identified patent application and acknowledge that it represents 
the work of Bednorz and Muller, which is generally recognized as the first discovery of 
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superconductivity above 26°K and that subsequent developments in this field have been based on 
this work. 

That all the high temperature superconductors which have been developed based on the work of 
Bednorz and Muller behave in a similar way, conduct current in a similar manner and have similar 
magnetic properties. 

That once a person of skill in the art knows of a specific transition metal oxide composition which 
is superconducting above 26°K, such a person of skill in the art, using the techniques described in 
the above-identified patent application, which includes all knows principles of ceramic fabrication 
known at the time the application was filed, can make the transition metal oxide compositions 
encomposed by the claims in the above identified application, without undue experimentation or 
without requiring ingenuity beyond that expected of a person of skill in the art. This is why the 
work of Bednorz and Muller was reproduced so quickly after their discovery and why so much 
additional work was done in this field within a short period of their discovery. 

The general principles of ceramic science referred to by Bednorz and Mueller in their patent 
application can be found in many books and articles published before their discovery. An 
exemplary list of books describing the general principles of ceramic fabrication are: 

1) Introduction to Ceramics, Kingery et al., Second Edition, John Wiley & Sons, 
1976, in particular pages 5-20, 269-319, 381-447 and 448-513, a copy of which is with 
the Affidavit of Thomas Shaw submitted December 15, 1998 

2) Polar Dielectrics and Their Applications, Burfoot et al., University of California Press, 
1979, in particular pages 13-33, a copy of which is with the Affidavit of Thomas Shaw 
submitted December 15, 1998. 

3) Ceramic Processing Before Firing, Onoda et al., John Wiley & Sons, 1978, the entire 
book, a copy of which is with the Affidavit of Thomas Shaw submitted December 15, 
1998. 
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4) Structure Properties and Preparation of Perovskite-Type Compounds, F.S. Giasso, 
Pergamon Press, 1969, in particular pages 159-186, a copy of which is with the Affidavit 
of Thomas Shaw submitted December 15, 1998. 

An exemplary list of articles applying their general principles of ceramic fabrication to the types of 
materials described in applicants' specification are (these references are cited on applicant's 1449 
form submitted August 5, 1987 and in PTO Form 892 in Paper # 20, Examiner's action dated 
August 8, 1990): 

1) Oxygen Defect KzNiF 4 - Type Oxides: The Compounds La^ SrxCuO^, Nguyen et 
al., Journal of Solid State Chemistry 39, 120-127 (1981). 

2) The Oxygen Defect Perovskite BaLa* Cu 5 -0 13 .4, A Metallic Conductor , C. Michel et al., 
Mat. Res. Bull., Vol. 20, pp. 667-671, 1985. 

3) Oxygen intercalation in mixed valence copper oxides related to the perovskite, C. 
Michel et al, Revue de Chemie minerale, p. 407, 1984. 

4) Thermal Behaviour of Compositions in the Systems x BaTi0 3 + (1-x) Ba(Lno. s B 0 5 ) 0 3 , 
V S. Chincholkar et al. Therm. Anal. 6th, Vol. 2., p. 251-6, 1980. 




Sworn to before me this 



lothy Dinger 
dayof ^Qj^mJu^ , 



Notary Public 



SANDRA M. EMMA 
Notary Public. State of New York 

No. 01 PO4935290 
Qualified in Westchester Countv-. 
Commission Expires July 5, &&i>p 



YO987-074BY 





IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of 
J. Bednorz et al. 



Date: December 15, 1998 



Serial No. 08/303,561 



Group Art Unit: 1105 



Filed: September 9, 1994 



Examiner: M. Kopec 



For NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH TRANSITION 
TEMPERATURE, AND METHODS FOR THEIR USE AND PREPARATION 



I, Chang C. Tsuei, being duly sworn, do hereby depose and state: 

That I received a B. S. degree in Mechanical Engineering from National Taiwan University (1960) 
and M. S. and PhD. degrees, in Material Science (1963, 1966) respectively from California 
Institute of Technology. 

That I have worked as a research staff member and manager in the physics of superconducting, 
amorphous and structured materials at the Thomas Watson Research Center of the International 
Business Machines Corporation in Yorktown Heights, New York from 1973 to the present. (See 
attached Exhibit A for other professional employment history.) 

That I have worked in the fabrication of and characterization of high temperature superconductor 
and related materials from 1973 to the present. 

That I have reviewed the above-identified patent application and acknowledge that it represents 
the work of Bednorz and Muller, which is generally recognized as the first discovery of 
YO987-074BY 



AFFIDAVITIJNDER37C.F.R. 1.132 



Commissioner of Patents and Trademarks 
Washington, D. C. 20231 



Sir: 



superconductivity above 26°K and that subsequent developments in this field have been based on 
this work. 

That all the high temperature superconductors which have been developed based on the work of 
Bednorz and Muller behave in a similar manner, conduct current in a similar manner and have 
similar magnetic properties. 

That once a person of skill in the art knows of a specific transition metal oxide composition which 
is superconducting above 26°K, such a person of skill in the art, using the techniques described in 
the above-identified patent application, which includes all knows principles of ceramic fabrication 
known at the time the application was filed, can make the transition metal oxide compositions 
encomposed by the claims in the above identified application, without undue experimentation or 
without requiring ingenuity beyond that expected of a person of skill in the art. This is why the 
work of Bednorz and Muller was reproduced so quickly after their discovery and why so much 
additional work was done in this field within a short period of their discovery. 

The general principles of ceramic science referred to by Bednorz and Mueller in their patent 
application can be found in many books and articles published before their discovery. An 
exemplary list of books describing the general principles of ceramic fabrication are: 

1) Introduction to Ceramics, Kingery et al., Second Edition, John Wiley & Sons, 
1976, in particular pages 5-20, 269-3 19, 381-447 and 448-513, a copy of which is with 
the Affidavit of Thomas Shaw submitted December 15, 1998. 

2) Polar Dielectrics and Their Applications, Burfoot et al., University of California Press, 
1979, in particular pages 13-33, a copy of which is with the Affidavit of Thomas Shaw 
submitted December 15, 1998. 

3) Ceramic Processing Before Firing, Onoda et al., John Wiley & Sons, 1978, the entire 
book, a copy of which is with the Affidavit of Thomas Shaw submitted December 15, 
1998. 
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4) Structure, Properties and Preparation of Perovskite-Type Compounds, F.S. Glasso, 
Pergamon Press, 1969, in particular pages 159-186, a copy of which is with the Affidavit 
of Thomas Shaw submitted December 15, 1998. 

An exemplary list of articles applying their general principles of ceramic fabrication to the types of 
materials described in applicants' specification are (these references are cited on applicant's 1449 
form submitted August 5, 1987 and in PTO Form 892 in Paper # 20, Examiner's action dated 
August 8, 1990): 

1) Oxygen Defect K2NIF4 - Type Oxides: The Compounds La^x Sr x CuCw, Nguyen et 
al., Journal of Solid State Chemistry 39, 120-127 (1981). 

2) The Oxygen Defect Perovskite BaLsu C115-O13.4, A Metallic Conductor , C. Michel et al., 
Mat. Res. Bull., Vol. 20, pp. 667-671, 1985. 

3) Oxygen intercalation in mixed valence copper oxides related to the perovskite, C. 
Michel et al., Revue de Chemie minerale, p. 407, 1984. 

4) Thermal Behaviour of Compositions in the Systems x BaTi0 3 + (1-x) Ba(Lno. 5 B 0 5 ) 
O3.V.S. Chincholkar et al. Therm. Anal. 6th, Vol. 2., p. 251-6, 1980. 



Bv: ^ L 1^ ^ 



Chang C. Tsuei 



Sworn to before me this 




7 

Notary Public 



SANDRA M. EMMA 
Notary Public, State of New York 

No. 01P04935290 
Qualified in Westchester C 
Commission Expires July S. . 
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CHANG C. TSUEI 
Education 

California Institute of Technology, M.S. (1963), Ph.D. (1966) 
National Taiwan University, B.S. (1960) 

Professional Employment 

1993 - present - Research Staff Member 
1983 - 1993 - Manager, Physics of Structured Materials 
1979 - 1983 - Manager, Physics of Amorphous Materials 
1974 - 1975 - Acting Manager, Superconductivity 
1973 - 1979 - Research Staff Member 

Harvard University: 1980 (Summer) 

Visiting Scholar in Applied Physics 

Stanford University: 1982 (Sept.) - 1983 (April) 
Visiting Scholar in Applied Physics 

California Institute of Technology 

1972 - 1973 - Senior Research Associate in Applied Physics 
1969 - 1972 - Senior Research Fellow in Materials Science 
1966 - 1969 - Research Fellow in Materials Science 

Exhibit A 
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IN THE UNITED STATES PATENT AND T RADEMARK OFFICE 

Applicants: J. Bednorz et al. Date: December 15, 1 998 

Serial No. 08/303,561 Group Art Unit: 1 1 05 

Filed: September 9, 1994 Examiner: M. Kopec 

For NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH 
TRANSITION TEMPERATURE, AND METHODS FOR THEIR 
USE AND PREPARATION 

The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

AFFIDAVIT UNDER 37 CFR 1.132 

Sir: 

I, Thomas M. Shaw, being duly sworn, do hereby depose and state: 



I received a B.S. degree in Metallurgy from the University of Liverpool, Liverpool, 
England and a M.S. and PhD. degree in Materials Science (1981) from the University 
of California, Berkeley. 

I have worked as a postdoctoral researcher in the Material Science Department of 
Cornell University from 1981-1982. I worked at Rockwell International Science Center 
in Thousand Oaks, California from 1982-1984 as a ceramic scientist. I have worked aj 
a research staff member in Ceramics Science at the Thomas J. Watson Research 
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Center of the International Business Machines Corporation in Yorktown Heights, N.Y. 
from 1 984 to the present. 

I have worked in the fabrication of and characterization of ceramic materials of various 
types, including superconductors and related materials from 1984 to the present. 

Attached is a resume of my publications. I have reviewed the above-identified patent 
application and acknowledge that it represents the work of Bednorz and Mueller, which 
is generally recognized as the first discovery of superconductivity above 26°K and that 
subsequent developments in this field have been based on this work. 

That all the high temperature superconductors which have been developed based on 
the work of Bednorz and Mueller behave in a similar manner, conduct current in a 
similar manner and have similar magnetic properties. 

That once a person of skill in the art knows of a specific transition metal oxide 
composition which is superconducting above 26°K, such a person of skill in the art, 
using the techniques described in the above-identified patent application, which 
includes all known principles of ceramic fabrication known at the time the application 
was filed, can make the transition metal oxide compositions encompassed by the 
claims in the above-identified application, without undue experimentation or without 
requiring ingenuity beyond that expected of a person of skill in the art. This is why the 
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work of Bednorz and Mueller was reproduced so quickly after their discovery and why 
so much additional work was done in this field within a short period of their discovery. 

The general principles of ceramic science referred to by Bednorz and Mueller in their 
patent application can be found in many books and articles published before their 
discovery. An exemplary list of books describing the general principles of ceramic 
fabrication are: 

1) Introduction to Ceramics, Kingery et a!., Second Edition, John Wiley & Sons, 
1976, in particular pages 5-20, 269-319, 381-447 and 448-513, a copy of 
which is attached herewith. 

2) Polar Dielectrics and Their Applications, Burfoot et al., University of California 
Press, 1979, in particular pages 13-33, a copy of which is attached herewith. 

3) Ceramic Processing Before Firing, Onoda et al., John Wiley & Sons, 1978, 
the entire book, a copy of which is attached herewith. 

4) Structure Properties and Preparation of Perovskite-Type Compounds, 
F.S. Glas'so, Pergamon Press, 1 969, in particular pages 1 59-1 86, a copy of 
which is attached herewith. 

An exemplary list of articles applying their general principles of ceramic fabrication to 
the types of materials described in applicants' specification are (these references are 
cited on applicant's 1449 form submitted August 5, 1987 and in PTO Form 892 in 
Paper # 20, Examiner's action dated August 8, 1990): 

1) Oxygen Defect K 2 NiF 4 - Type Oxides: The Compounds La 2 . x Sr x Cu0 4 .^6, Nguyen et 
al., Journal of Solid State Chemistry 39, 120-127 (1981). 

2) The Oxygen Defect Perovskite BaLa 4 Cu 5 -0 13 . 4 , A Metallic Conductor , C. Michel et 
al., Mat. Res. Bull., Vol. 20, pp. 667-671, 1985. 
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3) Oxygen intercalation in mixed valence copper oxides related to the perovskite, C. 
Michel et al., Revue de Chemie minerale, p. 407, 1984. 

4) Thermal Behaviour of Compositions in the Systems x BaTi0 3 + (1-x) Ba(Ln 0 .s B 0 .s) 0 3 . 

VS. Chincholkar et al. Therm. Anal. 6th, Vol. 2., p. 251-6, 1980. 



By: 



Thomas M. Shaw 



Sworn to before me this 



day of . 



19 



1*. 



Notary Public 



SANDRA M.EMMA 
Notary Public. State ol New York 

NO.01PO493529O 
Qualified in Westchester County 
Commission Expires July S. s L rW t ' - 
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IN 



THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants: J. Bednorz et al. Date: December 18, 1998 

Serial No. 08/303,561 Gr0U P Art Unit: V 05 

Filed: September 9, 1 994 Examiner: M. Kopec 

For NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH 
TRANSITION TEMPERATURE, AND METHODS FOR THEIR 
USE AND PREPARATION 

The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

AFFIDAVIT UNDER 37 CFR 1.132 

Sir: 

I, Peter R. Duncombe, being duly sworn, do hereby depose and state: 

I received a B.A. degree in Chemistry from the State University of New York at New 
Paltz, New Paltz, N.Y. and a M.S. degree in Chemical Engineering (1983) from the 
State University of New York at Buffalo, Buffalo, N.Y. 

I have worked as a graduate research assistant in the Chemical Engineering 
Department of SUNY at Buffalo from 1980-1983. I have worked as a chemical 
engineer in Ceramics Science at the Thomas J. Watson Research Center of the 
International Business Machines Corporation in Yorktown Heights, N.Y. from 1984 to 
the present. 

YO987-074BY 1 



I have worked in the fabrication of and characterization of ceramic materials of various 
types, including superconductors and related materials from 1984 to the present. 

Attached is a resume of my publications (Attachment A). 

I have reviewed the above-identified patent application and acknowledge that it 
represents the work of Bednorz and Mueller, which is generally recognized as the first 
discovery of superconductivity above 26°K and that subsequent developments in this 
field have been based on this work. 

That all the high temperature superconductors which have been developed based on 
the work of Bednorz and Mueller behave in a similar manner, conduct current in a 
similar manner and have similar magnetic properties. 

That once a person of skill in the art knows of a specific transition metal oxide 
composition which is superconducting above 26°K, such a person of skill in the art, 
using the techniques described in the above-identified patent application, which 
includes all known principles of ceramic fabrication known at the time the application 
was filed, can make the transition metal oxide compositions encompassed by the 
claims in the above-identified application, without undue experimentation or without 
requiring ingenuity beyond that expected of a person of skill in the art. This is why the 
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work of Bednorz and Mueller was reproduced so quickly after their discovery and why 
so much additional work was done in this field within a short period of their discovery. 

The general principles of ceramic science referred to by Bednorz and Mueller in their 
patent application can be found in many books and articles published before their 
discovery. An exemplary list of books describing the general principles of ceramic 
fabrication are: 

1) introduction to Ceramics, Kingery et al., Second Edition John Wiley « & Sons, 
V 1976, in particular pages 5-20, 269-319, 381-447 and 448-513, a copy of 

which is attached herewith. 

2) Polar Dielectrics and Their Applications, Burfoot et al., University of California 
Press 1979, in particular pages 13-33, a copy of which is attached herew.tr, 

3) Ceramic Processing Before Firing, Onoda et al., John Wiley & Sons, 1978, 
the entire book, a copy of which is attached herewith. 

4) Structure, Properties and Preparation of Perovskite-Type Compounds, 

} f!s! Glasso, Pergamon Press, 1969, in particular pages 159-181, a copy of 
which is attached herewith. 

An exemplary list of articles applying their general principles of ceramic fabrication to 
the types of materials described in applicants' specification are (these references are 
cited on applicant's 1449 form submitted August 5, 1987 and in PTO Form 892 in 
Paper # 20, Examiner's action dated August 8, 1990): 

11 Oxvoen Defect K,NiF 4 - Type Oxides: The Compounds La 2 . x Sr.CuCW. Nguyen et 
al., Journal of Solid State Chemistry 39, 120-127 (1981). 

2) The Oxygen Defect Perovskite BaLa 4 Cu s -0 134 , A Metallic Conductor , C. Michel et 
al., Mat. Res. Bull., Vol. 20, pp. 667-671, 1985. 
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3) Oxygen intercalation in mixed valence copper oxides related to the perovskite, C. 
Michel et al., Revue de Chemie minerale, p. 407, 1984. 

4) Thermal Behaviour of Compositions in the Systems x BaTi0 3 + (1-x) Ba(Ln 05 B 05 ) 0 3 . 

VS. Chincholkar et al. Therm. Anal. 6th, Vol. 2., p. 251-6, 1980. 

* 

I have recorded research notes relating to superconductor oxide (perovskite) 
compounds in technical notebook IV with entries from November 12, 1987 to June 14, 
1988 and in technical notebook V with entries continuing from June 7, 1988 to May 2, 
1 989. Complete copies of each of these notebooks are attached - Attachment B - Book 
IV and Attachment C - Book V. Below is a listing of some of the compounds I prepared 
and recorded in these notebooks according to the teaching as described in the 
Bednorz and Mueller patent application using the general principles of ceramic science 
as described in the books and articles listed above. 

In Book IV, Y 1 Ba 2 Cu 3 O x batch C1 pellet pressing, sintering notes and powder 
processing specifications start on page 2 and continue intermittently to pg. 40 (pg. 13 
has superconductive susceptibility curves for pellet 9). Batch C2 Y^CuaOa detailed 
from pages 14 to 47. 

In Book V green phase (Y 2 BaCuO x ) microstructural photomicrographs are logged on 
pages 15-17 with notes continuing to pg. 19. The perovskite superconductor BiSrCaCu 
oxide (Bi 2 , 5 Sr 1 . 68 Ca 1 . 7 Cu 2 0 8+fi ) and related perovskites Ca (2 . x) Sr x CuOx and Bi 2 Sr 2 CuO x 
synthesis notations start and continue through pg. 61 with microstructural 
photomicrographs. 
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A series of Y^CuaO, stoichiometric perturbations to study compositional effects on 
2nd phase or grain boundary phases and their effect on conductivity (resistivity), 
sintering behavior etc., continue until the end of the book notes on the page dated May 
2, 1989 (page not numbered). These are typical perovskite synthetic procedures, 
microstructural photomicrographs, powder processing methods, characteristic 
susceptibility curve(s), sintering behavior and the like. Additional notes may be 
available in later notebooks. 

The undersigned affiant swears further that all statements made herein of his own 
knowledge are true and that all statements made on information and belief are believed 
to be true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1 001 of Title 1 8 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or patent issuing thereon. 



By:_ 

Peter R. Duncombe 




Swon-Uo before me this . 
Notary Public 

SANDRA M. EMMA 
Notary Public. State of New York 

NO.01P04935290 
Qualified in Westchester Countv 
Commission Expires July 5, otuW 
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ATTACHMENT A 



1. Compensation doping of Ba0.7Sr0.3TiO3 thin films 
Copel,M Baniecki,JD Duncombe, PR Kotecki, D 
Laibowitz, R Neumayer, DA Shaw, TM 

APPLIED PHYSICS LETTERS V73 N13 SEP 28 1998 PI 832- 1834 

2. Method for Forming Noble Metal Oxides and Structures Formed Thereof. June 1998. 
Duncombe, P. R. Hummel, J. P. Laibowitz, R. B. 

Neumayer, D. A. Saenger, K. L. Schrott, A. G. 
RC 98A 41575 

3. Growth of Bismuth Titanate Films By Chemical Vapor Deposition and Chemical Solution 
Deposition. March 1998. RC-21124 

Neumayer, D. A. Duncombe, P. R. Laibowitz, R. B. 
Shaw, T. Purtell, R. Grill, A. 

4. Dielectric relaxation of Ba0.7Sr0.3TiO3 thin films from 1 mHz to 20 GHz Baniecki, JD 
Laibowitz, RB Shaw, TM Duncombe, PR 

Neumayer, DA Kotecki, DE Shen,H Ma, QY 
APPLIED PHYSICS LETTERS V72 N4 JAN 26 1 998 P498-500 

5. Contrasting magnetic and structural properties of two La manganites with the same 
doping levels 

McGuire, T.R. Duncombe, P.R. Gong, G.Q. Gupta, A. Li, X.W. Pickart, S.J. Crow, M.L. 
J. Appl. Phys. (USA) Vol.83, No.ll 1 June 1998 P7076-8 

6. Effects of Annealing Conditions on Charge Loss Mechanisms in MOCVD (Ba0.7,Sr0.3)TiO3 
Thin Film Capacitors. 

Baniecki, J.D., Laibowitz, RB Shaw,TM Duncombe, PR Saenger, KL CabralC 
Kotecki, DE, Shen, H , Lian, J., Ma, QY 

7. Low Operating Voltage and High Mobility Field Effect Transistors Comproising Pentacene 
and Relatively High Dielectric Constant Insulators RC2 1233(94806) 7/17/98 
Dimitrakopoulos, CD Purushothaman S , Kymissis J. Callegari A. , Neumayer DA, 
Duncombe PR, Laibowitz RB, Shaw JM 

8. Maximum Magnetorsistance in Granular Manganite/Insulator System close to Percolation 
Threshold PACS 10/06/98 

DK Petrov, L Krusin-Elbaum, JZ Sun, C Feild, & PR Duncombe 

9. Magnetorsistance and Hall Effect of Chromium Dioxide Epitaxial Thin Films 
X.W. Li, A. Gupta, T.R. McGuire, P.R. Duncombe, Gang Xiao 

10. Progress Report on High-k dielectric material: amorphous BST from solgel (09/98) 

P. Andry, D. Neumayer, P. Duncombe, C. Dimitrakopoulos, F. Libsch, A. Grill, R. Wisnieff 
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NamerDuncombe, P.R. Serial : 155139 Loc:RES YORKTOWN 

Patent Pts:36 TDB Pts : 1 Total Pts:37 Plateau Lvl : 3 

Plateau Date : 10/24/98 File Update : 11/02/98 

Awards Due: None 

Title: NOVEL METAL ALKOXYALKOXIDECARBOXYLATES AND USE TO FORM FILMS 

06/17/98 Opened as Disci YO 8980231 StatustFiled ^ 

06/22/98 Disci Review Action: File 

(J) 09/04/98 Filed as Docket Y0998254 in US Rating: 2 Pts: 3 

Co - inventors : Neumayer, D.A. 

Title: SELECTIVE GROWTH OF FERROMAGNETIC FILMS FOR MAGNETIC MEMORY, STORAGE - BASED 
DEVICES, AND OTHER DEVICES 

06/17/98 Opened as Disci YO8980225 Status:Filed 

06/29/98 Disci Review Action: File 

(V) 10/15/98 Filed as Docket Y0998268 in US Rating: 2 Pts: 3 

Co-inventors: Guha, S. Gupta, A. Bojarczuk, N.A. Karasinski, J.M. 

Title: BEOL DECOUPLING CAPACITOR MATERIALS 

01/28/98 Opened as Disci YO8980024 in US Status : Opened 

06/24/98 Disci Review Action: File _ 

" Co-inventors: Rosenberg, R. Ning, T.H. Shaw, T.M. Edelstein, D.C. Neumayer, D.A. 

10/01/97 Opened as Disci YO8970512 in US Status :Opened 

09/16/98 Disci Review Action: File 

/Cos inventors: Shaw, T.M. Neumayer^ D.A. Laibowitz, R.B. 

' Title: CAPACITORS WITH AMORPHOUS DIELECTRICS AND IMPROVED DIELECTRIC PROPERTIES MADE 
USING SILICON SURFACES AS ELECTRODES 

06/06/97 Opened as Disci YO8970261 in US Status : Opened 

Co-inventors: Shaw, T.M. Neumayer, D.A. Laibowitz, R.B. 

Title: FABRICATION OF THIN FILM FIELD EFFECT TRANSISTOR COMPRISING AN ORGANIC 
SEMICONDUCTOR AND CHEMICAL SOLUTION DEPOSITED METAL OXIDE 
03/25/97 Opened as Disci YO8970113 Status : Filed # 

03/25/97 Disci Review Action: File 

03/25/97 Filed as Docket YO997083 in US Rating: 2 Pts:3 

03/24/98 Filed as Docket YO997083 in JA' Rating: 2 

"03/16/98 Filed as Docket YO997083 in TA Rating: 2 

"03/12/98 Filed as Docket YO997083 in KO Rating: 2 

"04/24/98 Last Office Action 
Co-inventors: Purushothaman, S. Dimitrakopoulos , CD. Furman, B.K. Neumayer, D.A. 

Laibowitz, R.B. 

Title: NOVEL ALKOXYALKOXIDES AND USE TO FORM FILMS 
10/30/96 Opened as Disci YO8960411 Status: Filed 

03/10/97 Disci Review Action:File 
(iD V 1 /. 30 / 98 Filed as Docket VO997069 in US Rating: 2 ptS: ?_ 

_ ."i nven tors : Neumayer , D.A. 
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Title: THIN- FILM FIELD -EFFECT TRANSISTOR WITH ORGANIC SEMICONDUCTOR REQUIRING LOW 
OPERATING VOLTAGES 

09/11/96 Opened as Disci YO8960358 Status: Filed 

03/04/97 Disci Review Action: File 

03/25/97 Filed as Docket YO997057 in US Rating: 2 Pts:3 

03/12/98 Filed as Docket YO997057 in KO. Rating: 2 

04/10/98 Last Office Action: 

Co-inventors: Purushothaman, S. Dimitrakopoulos , CD. Furman, B.K. Neumayer, D. 
Laibowitz, R.B. 



Title: HIGH DIELECTRIC CONSTANT , BARIUM LANTHANUM TITANATE THIN FILM CAPACITORS FOR 
RANDOM ACCESS 

06/20/96 Opened as Disci YO8960255 in US Status : Opened 

Co - inventors : Gupta, A. Shaw, T.M. Laibowitz, R.B. 



Title: METHOD FOR FORMING NOBLE METAL OXIDES AND STRUCTURES FORMED THEREOF 



(D 



10/30/95 Opened as Disci YO8950450 
11/12/96 Disci Review 

11/05/97 Filed as Docket Y0996239 in US 
10/20/98 Filed as Docket Y0996239 in JA 
07/30/98 Filed as Docket Y0996239 in TA 
Co -inventors: Schrott, A.G. Saenger, K.L. 
Laibowitz, R.B. 



Status: Filed 
Action: File 
Rating: 2 Pts:3 
Rating: 2 
Rating: 2 
Hummel, J. P. Neumayer, D.A. 



Title: PEROXIDE ETCHANT PROCESS FOR PEROVS KITE -TYPE OXIDES 
10/23/95 Opened as Disci YO8950434 Status: Filed 

_ . 08/08/97 Disci Review Action: File 

(QJ 04/08/98 Filed as Docket Y0997256 in US Rating: 2 Pts:3 

Co - inventors : Rosenberg, R. Cooper, E.I. Laibowitz, R.B. 



Title: RF TRANSPONDER FOR METALLIC SURFACES 
08/02/95 Opened as Disci YO8950329 in US 
Co-inventors: Af zali -ardakani , A. Feild, C.A. 
Moskowitz, P. A. 



Status : Opened 
Duan, D.W. Brady, M.J. 
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Status : Filed 



Title: METHOD FOR CLEANING THE SURFACE OF 
09/06/95 Opened as Disci FI8950292 
09/06/95 Sent to Evaluator 
02/05/96 Evaluated 
04/19/96 Disci Review 

12/06/96 Filed as Docket FI996047 in US 
11/29/97 Filed as Docket FI996047 in KO 
05/26/97 Filed as Docket FI996047 in TA 
06/11/98 Last Office Action 

Co-inventors: Kotecki, D.E. Wildman, H.S. Yu, C. Natzle, W. Laibowitz, R.B. 



Action: Search 

Action: File 
Rating: 2 
Rating: 2 
Rating: 2 
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Title: NANO PHASE FABRICATION OF COPPER-GLASS CERAMIC COMPOSITE VIAS IN CORDIERITE 
SUBSTRATES 

10/05/92 Opened as Disci YO8920907 in US Status : Published 

10/08/92 Sent to Evaluator 

12/17/92 Disci Review Action: Publish 

01/06/93 Mailed to Tech Disci Bulletin 09/02/93 Published Ptsrl 

Co- inventors: Kang, S.K. Shaw, T.M. Brady, M.J. 



Title: METHOD OF SINTERING ALUMINUM NITRODE 
11/06/92 Opened as Disci FI8920668 in US 
11/06/92 Sent to Evaluator 
12/18/92 Closed 

Co- inventors: Takamori, T. Shinde, S.L. 



Status: Closed 
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11/06/92 Opened as Disci FI8920667 in US 
11/06/92 Sent to Evaluator 
12/18/92 Closed 

Co -inventors: Takamori, T. Shinde, S.L. 

Title: ALUMINUM NITRIDE BODY AND METHOD FOR FORMING SAID BODY UTILIZING A VITREOUS 
SINTERING ADDITIVE 



08/13/92 Opened as Disci FI8920525 
08/17/92 Sent to Evaluator 
09/29/92 Evaluated 
12/23/92 Disci Review 

05/10/95 Filed as Docket FI992168B in US 
05/28/96 Issued as Patent 5520878 in US 
Co - inventors : Takamori, T. Shinde, S.L, 



Status: Filed 

Action: Search 

Action: File 
Rating: 2 
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Title: ALUMINUM NITRIDE BODY AND METHOD FOR FORMING SAID BODY UTILIZING A VITREOUS 
SINTERING ADDITIVE 
08/13/92 Opened as Disci FI8920525 
08/17/92 Sent to Evaluator 
09/29/92 Evaluated 
12/23/92 Disci Review 

12/22/93 Filed as Docket FI992168A in US 
01/09/96 Issued as Patent 5482903 in US 
Co -inventors: Takamori, T. Shinde, S.L. 



Status: Filed 

Action: Search 

Action: File 
Rating: 2 



Pts:3 



Title: GOLD DOPING OF YBA2CU307-8 AS A MEANS OF INCREASING TRANSPORT CRITICAL 
CURRENT DENSITY 

02/12/92 Opened as Disci YO8920161 in US Status:Closed 
02/14/92 Sent to Evaluator 
05/15/92 Closed 

Co -inventors: . Daeumling, M. Shaw, T.M. 

Title: PROCESS FOR PRODUCING CERAMIC CIRCUIT STRUCTURES HAVING CONDUCTIVE VIAS 
07/19/89 Opened as Disci YO8890552 Status: Filed 

07/25/89 Sent to Evaluator 
08/10/89 Evaluated 
07/30/90 Disci Review 

12/17/92 Filed as Docket YO990091B in US 
08/16/94 Issued as Patent 5337475 in US 

Co-inventors: Vallabhaneni, R.V. Giess, E.A. Farooq, S. Cooper, E.I. Kim, 
Vanhise, J. A. Aoude, F.Y. Muller- landau, F. Shaw, R.R. Walker, G.F. Rita, 
Neisser, M.O. Park, J.M. Shaw, T.M. Brownlow, J.M. Kim, J. Knickerbocker, 

Title: VIA PASTE COMPOSITIONS AND USE THEREOF TO FORM CONDUCTIVE VIAS IN CIRCUITIZED 
CERAMIC SUBSTRATES 



Action: Search 

Action: File 
Rating: 2 
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07/19/89 Opened as Disci YO8890552 
07/25/89 Sent to Evaluator 
08/10/89 Evaluated 
07/30/90 Disci Review 

03/20/91 Filed as Docket YO990091A in US 
02/01/94 Issued as Patent 5283104 in US 
Co-inventors: Vallabhaneni, R.V. Giess, 
Vanhise, J. A. Aoude, F.Y. Muller - landau, 
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F. Shaw, R.R. Walker, G.F. Rita, 



Neisser, M.O. Park, J.M. Shaw, T.M. Brownlow, J.M. Kim, J. Knickerbocker, 

Call your award coordinator, IPL department, or T/L 826-2680 for help. 
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T.R. McGuire, A. Gupta, P.R. Duncombe, M. Rupp, J.Z. Sun, R.B. Laibowitz, WJ. Gallagher & G. Xiao 
"Magnetoresistance and Magnetic Properies of (La^JMnO,^ Thin Films" 3M Conf. Proc: 4/96 

T.R. McGuire, P.R. Duncombe, G.Q. Gong, A. Gupta, X.W. Li & G. Xaio "Magnetoresistance & Magnetic Properties 
of (La.-JMnO,.* (Vacancy) Bulk Materials" 1 1/96 3M conf CMR Open Forum entry 

J.Z. Sun, L. Krusin-Elbaum, A. Gupta, G. Xiao, P.R. Duncombe, W.J. Gallagher & S. P. Parkin "Magneto-Transport 
in Doped Manganate Perovkites" 3M conference 11/12-15/96 Atlanta, Georgia 

P. Lecoeur, A. Gupta, P.Ri Duncombe, G. Gong & G. Xiao "Emission Studies of the Gas-Phase Oxidation of Mn 
during Pulsed Laser Deposition Managanates in 02 & N20 Atmospheres" JAP 80(1), 7/1/96 * 

J.Z. Sun, L. Krusin-Elbaum, A. Gupta, G. Xiao, P.R. Duncombe, W.J. Gallagher & S.S.P. Parkin "Colossal 
Magnetoresistance in Doped Manganate Perovskites" IBM J&D to appear 1996/97 

A. Gupta, G.Q. Gong, G. Xiao, P.R. Duncombe, R Trouilloud, P. Lecoeur, Y.Y. Wang, V.P. Dravid, & J.Z. Sun 
"Grain Boundary Effects on the Magnetoresistance Properties of Perovskite Manganite Films" 

LZ. Sun, WJ. Gallagher, P.R. Duncombe, L. Krusin-Elbaum, R.A. Altaian, A. Gupta, Y. Lu, G.Q. Gong & G. Xaio 
"Observation of Large Low-field Magnetoresistance in Tri-layer Perpendicular Transport Devices Made Using Doped 
Manganate Perovskites" to appear Appl. Phys. Lett 

J.Z. Sun, L. Krusin-Elbaum, P.R. Duncombe, A. Gupta & R. B. Laibowitz "Spin-Polarized Tunneling in Doped 
Perovskite Manganate Trilayer Junctions" APL submission 1 1/96 

T.R. McGuire, P.R. Duncombe, C.Q. Gong, A. Gupta, X.W. Li & G. Xiao "Interlayer Exchange Coupling & 
Magnetoresistance Of LCMO/LSMO 67/33 Multilayers" APL submission 

R.B. Laibowitz, T.M. Shaw, D.E Kotecki, S. Tiwari, A. Gupta, A. Grill, & P.R. Duncombe "Properties and 
Applications of Thin Films of Lead Lanthanum Titanate (PUT) and Barium Strontium Titanate (BST) APS mte 
3/18-22/96 ' * 

P.R. Duncombe. S.L. Shinde, & T. Takamori "Aluminum Nitride Body Utilizing A Vitreous Sintering Additive" 
US05482903 1/9/96 (EF Plaque) * 

P.R. Duncombe, S.L. Shinde, & T. Takamori "Aluminum Nitride Body & Method for Forming Said Body Utilizing a 
Vitreous Sintering Additive" US05520878 issued 5/28/96; I.A. Patent issue Award: 8/96 

AH Afzali-Ardakani,:Mike Brady, Dah-Weih Duan, Peter Duncombe, Chris Feild, and Paul Moskowitz "RF 
Transponder for Metallic Surfaces" Docket#:YO895-0329 submitted: 8/2/95 

D. E. Kotecki, R.B. Laibowitz, W. Natzle, C Yu, H. Wildman, P.R. Duncombe "Method for Cleaning the Surface of 
BST Prior to Electrode Deposition" Application #:FI996047 draft #1 under review 

E. L Cooper, P.R. Duncombe, R.B. Laibowitz, "Peroxide Etchant Process for Titanate Dielectrics" Docket* 
YO895-0434 rated file; in prep. 

D.A. Neumayer, RR. Duncombe, R.B. Laibowitz, & A. Grill "Sol-Gel Processing of BaSrTi03 Films" submitted to 
International Symposium on Integrated Ferroelectrics (ISIF: 3/2-5/97) Santa Fe, N.M. 

A. Grill, R. Laibowitz, D. Beach, D. Neumayer & P.R. Duncombe "Effect of Base Electrode on the Crystallization & 
Electrical Properties of PLT" IBM RC 20402 (90185) 3/5/96 

D.A. Neumayer, P.R. Duncombe, R.B. Laibowitz & A. Grill "Effect of TiOx Nucleation Layer on Crystallization of 
Sol-Gel Derived Bi4Ti3012 Films" ISIF submission 3/97 

CD. Dimitrakopoulos, P.R. Duncombe, B.K. Furman, R.B. Laibowitz, D. Neumayer, S. Purushothaman, J. Shaw 
"Field Effect Transistor for Low Voltage Operation" Disclosure YO896-0358 rated file: 9/1 1/96 

R.B. Laibowitz, P.R. Duncombe, D. Neumayer,K.L. Saenger, A.G. Schrott "Noble Metal Surfaces" YO896-04xx rated 
"file" 10/96 

T. Shaw, R.B. Laibowitz, P.R. Duncombe & A. Gupta "High Dielectric Constant Barium Lanthanum Titanate-Based 
DRAM Structures" Disclosure #: YO898-0681 rated File 5/96 in preparation 

D. Neumayer, P.R. Duncombe "Fabrication of Barium Strontium Titanate Films" YO896-04xx rated File 10/96 in 
preparation 
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Other results to follow from Olson, 
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MSG: FROM: SARDESAI— FSHVMCC TO: MDT 
To: MDT * --YKTVMT 



— YKTVMT 



05/18/88 12:39:40 



From: Viraj Sardesai 

8-533-8S45, SCL Pers Metals t GTD E.Fishkill 
IBM INTERNAL USE ONLY (Unless otherwise specified) 
SUBJECT: BHF concentrations used in SCL 

Michael, 

Wejuse 40:1 BHF for pre platinum, emitter screen ox removal and for s metal 
pr^clean. 

The chemical is commercially available pretoixed solution and has 40 parts (by 
^ ol " ra f2^ f 40 pCt NH4F solutio * with 1 part of 49 wt pet HF solution 

Both NH4F and HF are in aqueous solutions. Manufacturer specs the HF concentra- 
tion to 0.61 to 0.77 moles per liter and specific gravity of 1.106 

For S postL/0 BHF clean 10:1:2.2 (NH4F : HF : 6 lycer in) is used prepeared 
similarly .and quenched in 10:1 NH40H solution ( 28 Wt pet NH40H solution 
diluted ^,10 times its volume in DI water). 

cc: SZECSY - -FSHVMCC HOUGHTON — FSHVMCC^ 

Regards , 
VIRAJ 

FSHVMC C (SARDESAI) ,D/UG B/322 Z/5T1 

OUR TEAMWORK MAKES THE DIFFERENCE I ************* 
V _.BHF concentrations used in SCL 
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[tonal spectroscopic evidence for lattice instabilities is no, conc.usive (cf. Section 



3. Ferroelectncit) 



The high-temperature superconductor compounds are related to perovskite fa, 

Theto ,yP rK C r 1 ^ diSC ° VererS ° f the S " ch -aterfrJet aided 
Mu. ThT Y the ' r «P erience with ferroelectric phase transitions in oxides 

e^hancl, £ t - '" 8e diCleCtriC C ° n$tant ma * P rovide a cha "«e« ^ the 
enhanced electron pairing interaction (Chuzl, Zhonl). 



F. SUBSTITUTIONS 



Two of the high-temperature superconductor types LaSrCuO and YBaCuO each 
contam a group IIIB ion (Y, La), an alkaline earth (Ca, Sr, Ba), copper 
oxygen. An rt ^ arises • 

atoms wl w m Wh ' Ch bC fep,aCed by rC,ated 0r P erha P* «* » «' a ted 
atoms. We w.ll exam.ne atomic substitutions involving both (R, lM ),CuO^ 

«ng for , of the total cat.on content. Partial atomic substitutions and total re- 
Placements at all atom positions will be discussed. A concluding section wUI 
comment on the significance of the results 

iJSTn"* v CS ST? ^ °" 3 ° f rareearth ^placing La in 

tmeJcomL \ aCU ? ° therS rep ° rt ° n * P articu,ar rare'earth^ 
tuted compounds. Several papers involve members of the first transition series 

d^ute^Serrv^ 
1- Rare Earths in LaSrCuO 

«tn7„' "R h S? b ?K tUted ^ (namdy - Cr3bl - Kw ° k2) and various —arth 
elements R for lanthanum .„ (La 1 . x . 1 .R,SrJ J C,.0 4 . 4 (namely. Dikoz, Fueki 

tower ' t HM °: V ]> MCKin ' ° 8ita * Phat3 ' Tara5) « and < his a «^ a 
'7" ? tr , anS o ,0n tem P erat ^e, as the norma.ized resistivity plots of Fig 

2.9 and 4 6. ,n some cases double sub^ions su S£ T Z7ll t ZZ 

:z™*T ieg ' Hosoy) - Figure vn - 9 sho - h - ^ 

2. Rare Earths in YBaCuO 

("7j;:ctT^?rrs a K h sub5 : itu, r ! in - YBac »° ~- 

. nsKz, Morzz, Kunh, Kuzzz r Lepal. Maple. Marcu. McKin. 
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Fig. VU-8. Resistivity versus temperature for rare-earth (R) substitutions in the com- 
pound (Lao.8Sro.,Ro.i)2 Cu0 4 -i (TaraS). 




Fig. VU-9. Variations of tetragonal lattice parameters a 0 and c 0 and ac susceptibility 
onset T c for the various rare earth ion (R)-substitutions (Lao .8$Sro.iRo.o5) 2 Cu04_6 (K»sh I ). 
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Murph, Namzz, Parki, Tanal, Tara4, Torra, Xiaol, Yamad. Yangz. Yang], 
Yang2), and the subject has been reviewed (Tara2). Experimental data on par- 
ticular rare earths replacing Y in YBaCuO have been reported in individual arti- 
cles, and some examples are dysprosium (Qirul ), erbium (Ayyub, Golbe, Hayri, 
Qiru3, Zuozz), europium (Boole), gadolinium (Escu2, Podda, Qiru2, Thomp^ 
Zuozz), holrmum (Hayri, Kagol, Leez2, Podda, Thom2, Zuozz), lanthanum 
(Cheva, Leez3, Segre), Jutetium (Raych), neodymium (Escu2), praseodymium 
(Dalic, Soder), scandium (Shizz, Zhaol), samarium (Csach, Garci, Hajko), thu- 
lium (Andrl , Neume), and ytterbium (Grove, Qiru3). This list of individual ele- 
ments does not include articles that involve several rare-earth substitutions. 

Typically all of the yttrium was replaced by a rare-earth ion, and this total 
replacement produced lattice constant changes (Eagle, Horzz, Tara4, Yang2), 
as shown on Fig. VII-10. The results summarized in Table VII-2 demonstrate 
that most of the rare earths produce transition temperatures of 85-95 K, and 
several of them (Eu, Dy, Ho, Tm, and Yb) achieved narrow transitions with T t 
above 90 K. Four rare-earth elements (Ce, Pr, Pm, and Tb) did not form super- 
conductors. Also included in the table are values of the resistivity at 300 K and at 
the temperature of the onset of superconductivity together with lattice constants 
and susceptibility data. Figure VH-11 presents a typical resistivity versus tem- 
perature plot for various substitutions (Maple, McKin, Murph, Tara2-Tara5 t 
Yangz). 

3. Alkaline Earths 

Many measurements have been made on barium-substituted and some on cal- 
cium-substituted La 2 Cu0 4 _ 6 (Hosoy, Terak), and data on these compounds are 
found in several places throughout this review. The Sr 2+ ion, which has a size 
(1.12 A) close to that of La 3+ (1.14 A), produces higher transition temperatures 
and three times the diamagnetic susceptibility in (La,.,M jr ) 2 Cu0 4 h than the 
larger Ba 2 + (1.34 A) ion (Bedn2). 

When strontium is substituted for barium in the system Y(Ba,. J ,Sr^) 2 Cuj0 7 ^, 
the transition temperature drops from 90 K to about 78 K in the range fromx = 
0 to 0.75 (Qirui, Wuzz2). Meissner flux exclusion is about 45% from jc = 0 to 

x - 0.5 and drops off thereafter (Vealz). Therefore, thex = 0 composition is the 
best. 



4. Paramagnetic Substitutions for Copper 

The series ofxompounds YBa 2 (Cu 09 M 0 .,h0 7 . & where M is a member of the first 
transition series of elements was fabricated with the oxygen deficiency parame- 
ter 5 undetermined (Xiaoz). AH of the transition elements reduced T C9 but to a 
different extent, as shown on the resistivity plots of Fig. VII-12. The susceptibil- 
ity x above 7 C is described by a temperature-independent part Xo and a paramag- 
netic part, as is explained in Section VIII-D-1. The depression of T c correlates 
with the magnetic moment of the substituted transition ion, the larger the mo- 
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Y La Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb 
RE in RE Ba 2 Cu 3 0 7 _, 




Y La Pr Nd PmSmEu Gd Tb Dy Ho Er Tm Yb 
RE in RE Ba 2 Cu 3 0 7 _ y 
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Y La Pr Nd PmSm Eu Gd Tb Dy Ho Er Tm Yb 
RE in RE Ba 2 Cu 3 0 7 _ y 

Fig. Vll-10. Orthorhombic unit-cell parameters (a^b^c) and unit-cell volume (V) as a 
function of the rare earth R in the RBa 2 Cu;i0 7 -4 series for the as-prepared samples (•) 
and vacuum-annealed samples (□) are shown. The lines drawn are a guide for the eye 
(Tara4). 
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Fig. VI1-11. Resistivity as a function of temperature for YB aj C Ui 0 7 . 4 and compounds 
for which a rare earth has been substituted for the Y (Tara2). 
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Fie VII-12. Temperature dependence of the normalized resistance of Y*' 
(Cu 0 ,Ao ,h0 7 . 4 . where A = Ti. Cr. Fe, Co. Ni. and Zn (From X.ao,). 
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fore Zn should replace Cu 2 + on the Cu-0 2 planes, and 15% replacement is 
enough to completely destroy the superconductivity. In like manner Ga should 
substitute for Cu J + on the Cu-O chain layer, and substitutions up to 20% re- 
duce 7 C by only 30%. In addition gallium contents above 4% induce the tetra- 
gonal-to-orthorhombic transformation (Xiao3). 

The substitution of Ag, which is ordinarily monovalent, for Cu in (Lao 9 
Sr 0 . I ) 2 Cu 1 ^Ag J O 4 . 6 depressed 7 c byS0% at the* = 0.15 level (Malik), much less 
than the effect of Ni or Zn. 

Partial replacement of Cu by monovalent Ag in YBa 2 Cu 3 0 7 ^ depressed T c 
(Tomyz), and in one report total replacement lowered the onset T c to 50 K and' 
increased the transition width to 30 K (Panzl). This replacement increased the 
Cu /Cu + ratio, presumably for charge balance, although an increase in oxy- 
gen vacancies may also occur. Ag replacement was found to enhance the critical 
current density by a factor of 15 (Kungz). 

6. Substitutions for Oxygen 

Several studies have been made with fluorine replacing part of the oxygen 
(Ovshi, Tonou). The structure of YBa 2 Cu 3 0 6 F 2 may be tetragonal with fluorines 
occupying all of the O(t) and O(t') sites on the z = 0 basal plane and oxygen 
occupying all of its other sites (cf. Table VI-6). This arrangement would elimi- 
nate oxygen site vacancies and chains, with all of the copper ions in square- 
planar nearest-neighbor coordination. Implanted fluorine and its diffusion were 
also studied (Kiste, Tesme, Xianr). 

Zero resistance has been claimed at T c = 155 K for YBa 2 Cu 3 0 6 F 2 (Ovshi) and 
at 148.5 K with fluorine implantation (Xianr). 

The replacement of part of the oxygen by sulphur can form the compound 
YBa 2 Cu 3 O h S, which has a sharper transition without changing T c . The com- 
pound displays the full Meissner effect (Felne). Total oxygen replacement has 
not (yet) been achieved, but partial replacement by either F or S is not necessar- 
ily destructive and can enhance the superconducting properties (Felnl). Sulphur 
can also transform the crystal to the tetragonal form. 



7. Other Substitutions 

Aluminum substitution in Y^AI^BajCujO?.* for 0 < x < 0.85 (Franc) and in 
BiSrCaCuO (Chuz5) lowers 7 C . Another report showed that small quantities of 
aluminum {x = 0.05, 0.08, y = 0.35) in the system (Y.^Ba^AI^O^ do not 
effect the onset T c (Escul). 



yat 100 K(— )of 
n of the number of 



8. Influence of Substitutions on Superconductivity 

We have seen that substitutions of magnetic ions for La or Y have very little 
effect on the superconductivity while, in general, substitutions for Cu have a 
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destructive effect. This supports the belief that the superconducting quasi-parti- 
cles or Cooper pairs are associated with the Cu-0 layers, and that the La, Ba, 
and Y layers are not directly involved in the superconductivity mechanism. 

In ordinary or low-temperature superconductors the presence of magne- 
tic ions destroys the superconductivity quite strongly (Mattl), while in the 
LaSrCuO and YBaCuO cases the destruction is selective, depending on how 
close the substitutions are to the Cooper-pair layers (Haseg, Hosol). 

It is doubtless significant that a high T c superconducting compound can be 
obtained with all of the Cu replaced by Ag and with much of it replaced by Ga. It 
is also significant that F and S substitutions for O are not necessarily 
deleterious. 



G. ISOTOPE EFFECT 

The traditional test for phonon-mediated superconductivity is the isotope effect 
(Section III-G-2), whereby for an element T c is related to the atomic mass M 
through the expression 

T c M a = const (VII-4) 

with the isotope effect coefficient a = ± for electron-phonon coupling in ele- 
mental superconductors. For compounds with many atoms it is difficult to pre- 
dict how T c depends on the mass of a particular isotope in a complex structure, 
but isotope effects are observed in compounds. Several investigators report that 
*€> substitution on the two sites of LaSrCuO produce the positive isotope effect 
0.1 < a < 0.35, as shown in Fig. VII- 14 (Batll, Batl2, Cohel, Falte). In con- 
trast the results for YBaCuO have been partly negative. The replacement of ">0 
by O in YBa 2 Cu 3 0 7 and EuBa 2 Cu0 7 . 4 gavea = 0(Batlo, Batl2, Bourn, Cohel. 
Morn). The absence of an isotope effect with enriched "Cu, "Cu, ,J5 Ba, and 
l38 Ba was also reported (Bour4). Nevertheless, there were reports (Katay Lean) 
of a decrease in T c of 0.2-0.5 K by the 70-90% replacement of ,6 0 by' ,8 0 as 
indicated in Fig. VII-15. The same magnitude of shift was found for the four 
ox.de superconductors BaBi,, 25 Pb„ 75 with T t = 1 1 K. (Lao., 2S Ca. 075 ) 2 CuO, with 
/ c - 20 K, (Lao, 2S Sr 07S ) 2 CuO 4 with T t = 37 K, and YBa 2 Cu 3 0 7 with T e = 92 K 
with a small dependence on T c (Stacy). In addition. Raman phonon frequencies^ 
do exhibit the expected 4% mass dependent shifts (Batlo). 

A positive result of a close to ± is strong support for a phonon-mediated BCS 
mechanism, as was noted in Section IV-B-2. The isotope effect coefficient in- 
creases slowly with coupling strength (Mars2). Some transition ion superconduc- 
tors such as Os and Nb 3 Sn have unusually small isotopic mass dependencies 
and for others such as Ru and Zr, T c is independent of M (Table II-l), so nega- 
tive results do not preclude the operation of a phonon mechanism. Also, other 
mechanisms such as excitons, resonant valence bonds, and the librational model 
of e-e pairing (Hardy) are predicted to exhibit little or no isotopic shift. 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants: J. Bednorz et al. 



Date: December 15, 1998 



Serial No. 08/303,561 



Group Art Unit: 1105 



Filed: September 9, 1994 



Examiner: M. Kopec 



For: NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH 
TRANSITION TEMPERATURE, AND METHODS FOR THEIR 
USE AND PREPARATION 



The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 



Sir: 

I, James W. Leonard, being duly sworn, do hereby depose and state: 

I received a A.B. degree in Physics from the University of California at Santa Barbara 
(1962), and a M.S. and PhD. degree in Physics (1968) from the University of Oregon, 
Eugene, and an M.L.S. in Library Science from the University of Western Ontario 
(1972), London. 

I have worked as a science librarian in the Thomas J. Watson Research Center from 
1978 to the present. On December 2, 1998, 1 did a citation search in the SciSearch 
database on the Dialog on line system of the article J. G. Bednorz and K. A. Muller, 
Zeitschrift fur Physik B- Condensed Matter, 64 , pp. 189-193 (Sept. 1986). The result 
YO987-074BY 1 



AFFIDAVIT UNDER 37 CFR 1.132 



• 




of that search is below. There are a total of 5689 articles which refer to 1986 article of 
Bednorz and Muller: 1 in 1986, 839 in 1987, 1163 in 1988, 793 in 1989, 594 in 1989 
and the remainder in the years from 1990 to the present. 



SYSTEM: OS - DIALOG OneSearch 

File 434:SciSearch(R) Cited Ref Sci 1974 - 1989/Dec 

(c) 1998 Inst for Sci Info 
File 34:SciSearch(R) Cited Ref Sci 1990-1998/Nov W4 

(c) 1998 Inst for Sci Info 



Set 


Items 


Description 


si 


5689 


CR=BEDNORZ JG, 1986, V64, P189, ? 


S2 


1 


SI AND PY=1986 


S3 


839 


SI AND PY=1987 


S4 


1163 


SI AND PY=1988 


S5 


793 


SI AND PY=1989 


S6 


594 


SI AND PY=1990 



SEARCH RESULTS 





Qualified in Westchester County 
Commission Expires March 16. 



DANIEL P. K 
NOTARY PUBPC si 

NO. ^j.. 




YO987-074BY 



COPPER OXIDE 
SUPERCONDUCTORS 



Charles P. Poole, Jr. 
Timir Datta 
Horacio A. Farach 

with help from 

M. M. Rigney 
C. R. Sanders 

Department of Physics and Astronomy 
University of South Carolina 
Columbia, South Carolina 




WILEY 

A Wiley- In terscience Publication 
JOHN WILEY & SONS 

New York • Chichester • Brisbane • Toronto • Singapore 



Copyright © 1988 by John Wiley & Sons, Inc. 

All rights reserved. Published simultaneously in Canada. 

Reproduction or translation of any part of this work 
beyond that permitted by Section 107 or 108 of the 
1976 United States Copyright Act without the permission 
of the copyright owner is unlawful. Requests for 
permission or further information should be addressed to 
the Permissions Department, John Wiley & Sons, Inc. 

Library' of Congress Cataloging in Publication Data: 

Poole. Charles P. 
Copper oxide superconductors Charles P. Poole. Jr.. Timir Datta. 
and Horacio A. Farach: with help from M. M. Kigncy and C. R. Sanders, 
p. cm. 

"A Wiley- Imcrscicnee publication. "* 
Bibliography: p. 
Includes index. 

I. Copper oxide superconductors. I. Datta. Timir. H. Farach. 
Horacio A. III. Title. 

QC61I.98.C64P66 1988 
539.6 '23-dc 19 88-18569 C1P 
ISBN 0-471-62342-3 

Printed in the United States of America 



10 98765432 1 



PREFACE 



The unprecedented worldwide effort in superconductivity resealrh-that has 
taken place over the past two years has produced an enormous amount of experi- 
mental data on the properties of the copper oxide type materials that exhibit 
superconductivity above the temperature of liquid nitrogen. The time is now ripe 
to bring together in one place the results of this research effort so that scientists 
working in this field can better acquire an overall perspective, and at the same 
time have available in one place a collection of detailed experimental data. This 
volume reviews the experimental aspects of the field of oxide superconductivity 
with transition temperatures from 30 K to above 120 K, from the time of its 
discovery by Bednorz and Muller in April 1986 until a few months after the 
award of the Nobel Prize to them in October 1987. During this period a consis- 
tent experimental description of many of the properties of the principal super- 
conducting compounds such as BiSrCaCuO, LaSrCuO, TIBaCaCuO, and YBa- 
CuO has emerged. At the same time there has been a continual debate on the 
extent to which the BCS theory and the electron-phonon interaction mechanism 
apply to the new materials, and new theoretical models are periodically pro- 
posed. We discuss these matters and, when appropriate, make comparisons 
with transition metal and other previously known superconductors. Many of the 
experimental results are summarized in figures and tables. 

The field of high-temperature superconductivity is still evolving, and some 
ideas and explanations may be changed by the time these notes appear in print. 
Nevertheless, it is helpful to discuss them here to give insights into work now in 
progress, to give coherence to the present work, and to provide guidance for 
future work. It is hoped that in the not too distant future the field will settle 
down enough to permit a more definitive monograph to be written. 
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PREPARATION AND 
CHARACTERIZATION OF SAMPLES 



A. INTRODUCTION 

Copper oxide superconductors with a purity sufficient to exhibit zero resistivity 
or to demonstrate levitation (Early) are not difficult to synthesize. We believe 
that this is at least partially responsible for the explosive worldwide growth in 
these materials. Nevertheless, it should be emphasized that the preparation of 
these samples does involve some risks since the procedures are carried out at 
quite high temperatures, often in oxygen atmospheres. In addition, some of the 
chemicals are toxic, and in the case of thallium compounds the degree of toxicity 
is extremely high so ingestion, inhalation, and contact with the skin must be 
prevented. 

The superconducting properties of the copper oxide compounds are quite 
sensitive to the method of preparation and annealing. Multiphase samples con- 
taining fractions with T c above liquid nitrogen temperature (Monec) can be syn- 
thesized using rather crude techniques, but really high-grade single-phase speci- 
mens require careful attention to such factors as temperature control, oxygen 
content of the surrounding gas, annealing cycles, grain sizes, and pelletizing 
procedures. The ratio of cations in the final sample is important, but even more 
critical and more difficult to control is the oxygen content. However, in the case 
of the Bi- and Tl-based compounds, the superconducting properties are less sen- 
sitive to the oxygen content. 

Figure V-l illustrates how preparation conditions can influence supercon- 
ducting properties. It shows how the calcination temperature, the annealing 
time, and the quenching conditions affect the resistivity drop at T c of a BiSrCa- 
CuO pellet, a related copper-enriched specimen, and an aluminum-doped coun- 
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300 



200- 



100 




T(K) 



Flo vi. Effects of heat treatments on the resistivity transition of BiSrCaCuO«W 
calcined at 860°C, (b) calcined at 885°C, (c) calcined at 901»C, W) aluminum jy< 
sample calcined at 875°C, prolonged annealing, (c) copper-rich sample "J™** 
860°C, (/) aluminum-doped sample calcined at 885°C, slow quenching and («)alcw« 
at 885'C, prolonged annealing, and slow quenching (ChuzS). 



terpart (Chuz5). These samples were all calcined and annealed in the same tea- 
perature range and air-quenched to room temperature. .j.— * 

Polycrystalline samples are the easiest to prepare, and much of the early •« 
was carried out with them. Of greater significance is work earned out wrth to 
films and single crystals, and these require more specialized P re P arat ^ D jf- 
niques. More and more of the recent work has been done with such sampler. 

Many authors have provided sample preparation information, and ouen 
have detailed heat treatments and oxygen control. Some representat.ve tec* 

niques will be discussed. . 

The beginning of this chapter will treat methods of preparing bulk supero* 
ducting samples in general, and then samples of special types such as thm nw 
and single crystals. The remainder of the chapter will discuss ways o check-J 
the composition and quality of the samples. The thermodynamic or subsol«. 
phase diagram of the ternary Y-Ba-Cu oxide system illustrated u .Fig . VW 
tains several stable stoichiometric compounds such as the ^P«* "J 
Y 2 O s , BaO, and CuO at the apices, the binary oxides stab e at 950 
Ba 2 Cu0 3 , BaCu0 2 , Y 2 Cu 2 0 5 , Y 4 Ba 3 0„ Y 2 Ba0 4 , and Wf^'J^Lj 
edges, and ternary oxides such as (YBa 3 Cu 2 0 7 ), the «»M JJJ 
Y 2 BaCu0 5 , and the superconducting black solid YB^ » * 
(Beye2, Bour3, Capol. Eagll, Frase, Hosoy, Jonel. Ka.se 
Lei, Lianl, Malil, Schni, Schnl, Schul, Takay, Torra Wa f 
in parentheses are not on the figure, but are reported by o he ■ »or ^ 
existence of a narrow range of solid solution was reported (Panso). < 
argued against (Wagne) by the same group. 
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Fig. V-2. Ternary phase diagram of the Y 2 0 3 -BaO-CuO system at 950°C. The green 
phase [Y 2 BaCuO s , (211)] the superconducting phase [YBa 2 Cu 3 0 7 . 4> (123)], and three 
other compounds are shown in the interior of the diagram (DeLee). 



B. METHODS OF PREPARATION 

In this section three methods of preparation will be described, namely, the solid 
state, the coprecipitation, and the sol-gel techniques (Hatfi). The widely used 
solid-state technique permits off-the-shelf chemicals to be directly calcined into 
superconductors, and it requires little familiarity with the subtle physicochemi- 
eal processes involved in the transformation of a mixture of compounds into a 
superconductor. The coprecipitation technique mixes the constituents on an 
atomic scale and forms fine powders, but it requires careful control of the pH 
and some familiarity with analytical chemistry. The sol-gel procedure requires 
more competence in analytical procedures. 

In the solid-state reaction technique one starts with oxygen-rich compounds 
or the desired components such as oxides, nitrates, or carbonates of Ba, Bi, La 

. . ' or other elements. Sometimes nitrates are formed first by dissolving 
oxides in nitric acid and decomposing the solution at 500°C before calcination 
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(e.g., Davis, Holla, Kelle). These compounds are mixed in the desired atomic 
ratios and ground to a fine powder to facilitate the calcination process Th en 
Sff room i ; t ^ m P e i rature - stabIe salts a « reacted by calcining for an extended pe- 
riod ( ~ 20 hr) at elevated temperatures ( * 900°C). This process may be repeated 
severe times, with pulverizing and mixing of the partially calcined material at 

utual^ S th f C . rCa ? i0 " P roceeds ' the co,or of charge changes. The process 
usually ends with a f.nal oxygen anneal followed by a slow cool down to room 
temperature of the powder, or pellets made from the powder, by sintering in a 
cold or hot press. Sintering is not essential for the chemical process, but for 
transport and other measurements it is convenient to have the material pellet- 
ized. A number of researchers have provided information on this solid-state re- 
action approach (e.g., Allge, Finez, Galla, Garla, Gopal, Gubse, Haikl Hatan 
Herrm, H ik al, Hirab, Jayar, Maenl, Moodl, Mcx>L,' Neume Poepp Pone' 
Qadn, Rhyne, Ruzic, Saito, Saitl, Sawal, Shamo, Takit, Tothz, Wuzz3) ' 
Some of the earlier works on foils, thick films, wires, or coatings employed a 
suspense of the calcined powder in a suitable organic binder, and the desired 
product was obtained by conventional industrial processes such as extruding 
spraying, or coating. *iruuing, 

aJlroL^l 6 ° r ropr + e 7 itat r P"** 55 the ^"g materials for calcination 

s^ale lld^t ^ S 6 adVantage ° f mixing thE ^uents °n an atomic 
Z L\ Ju * I J preC, P ,tateS may f ° rm fine P° wders whose uniformity can 
be controlled which can eliminate some of the labor. Once the precipitate has 
been dried calcining can begin as in the solid-state reaction procedure A disad 
vantage of th.s method, at least as far as the average physicist or materials scien- 
tist is concerned is that it requires considerable skill in chemical procedures 

Another procedure for obtaining the start-up powder is the sol-gel technique 
•n which an aqueous solution containing the proper ratios of Ba Cu, and Y 
nitrates is emuls.fied in an organic phase and the resulting droplets are gelled by 
the addrtion of a high-molecular-weight primary amine which tracts the nitric 
acid This process was initially applied to the La materials, but has been per- 
fected for YBaCuO as well (Cimaz, Hatfi). P 

When using commercial chemical supplies to facilitate the calcination pro- 
cess a dry or wet (acetone) pregrinding with an agate mortar and pestle or a ball 
mjll is recommended Gravimetric amounts of the powdered precursor materials 
are thoroughly m,xed and placed in a platinum or ceramic crucible. Care mu 
be taken to ensure the compatibility of the ceramic crucible with the chemicals to 
obviate reaction and corrosion problems. cnemicais to 

Complete recipes for the YBa* material have been described (e.g., Gran2) 

v o 1 ^ Du " ng th,S t,me the YBaCuO mixture changes color from the 
green Y 2 BaCu0 5 phase to the dark gray YBa 2 Cu 3 0, 4 compound. Then the 
charge ,s taker .out. crushed, and scanned with X rays to determine its purl If 

! tt u- . C P °:u er Patter " X " ray $Can> the caIci n a «on process is repeated. 
Often, at this stage the material is very oxygen poor, and electrically it is semi- 
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PREFACE 



The unprecedented worldwide effort in superconductivity research that has 
taken place over the past two years has produced an enormous amount of experi- 
mental data on the properties of the copper oxide type materials that exhibit 
superconductivity above the temperature of liquid nitrogen. The time is now ripe 
to bring together in one place the results of this research effort so that scientists 
working in this field can better acquire an overall perspective, and at the same 
time have available in one place a collection of detailed experimental data. This 
volume reviews the experimental aspects of the field of oxide superconductivity 
with transition temperatures from 30 K to above 120 K, from the time of its 
discovery by Bednorz and Muller in April 1986 until a few months after the 
award of the Nobel Prize to them in October 1987. During this period a consis- 
tent experimental description of many of the properties of the principal super- 
conducting compounds such as BiSrCaCuO, LaSrCuO, TIBaCaCuO, and YBa- 
CuO has emerged. At the same time there has been a continual debate on the 
extent to which the BCS theory and the electron-phonon interaction mechanism 
apply to the new materials, and new theoretical models are periodically pro- 
posed. We discuss these matters and, when appropriate, make comparisons 
with transition metal and other previously known superconductors. Many of the 
experimental results are summarized in figures and tables. 

The field of high-temperature superconductivity is still evolving, and some 
ideas and explanations may be changed by the time these notes appear in print. 
Nevertheless, it is helpful to discuss them here to give insights into work now in 
progress, to give coherence to the present work, and to provide guidance for 
future work. It is hoped that in the not too distant future the field will settle 
down enough to permit a more definitive monograph to be written. 
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Sep. 23, 1997 

Magnetic and nonmagnetic particles and fluid, methods of 
making and methods of using the same 

INVENTOR: Ziolo, Ronald F., Webster, New York 



DETDESC ■ 

... described in U.S. Pat. No. 4,474,886 to Ziolo. Examples of the precursor 
ions which may be used includes those derivable from transition metal ions, such 
as iron, cobalt.,^nickel., manganese,, vanadium, chromium, rare earths and the 
like. In tK£ f c£se of _a r 3aoh-raagnetic colloid, this may include ions of, for 
example, sulfur, selenium, gold, barium, cadmium, copper, silver, manganese, 
raolybdCTtam, zirconATMsr^g * " 

. . . ions which can be incorporated into the resin beads to form both 



m w 

single-domain and raulrTdomain magnetic particles incluae: those derivable from 
transition metal ions, such as iron, cobalt, nickel, manganese, vanadium, 
chromium, rare earths and the like. These ions generally exist in the form of 
chlorides of the metal involved such as ferrous chloride, ferric chloride, 
copper chloride, nickel chloride, and the like. The corresponding iodides, 
bromides and fluorides may also be suitable. ... 

LEVEL 1 - 2 OF 68 PATENTS 

5,663,319 

Sep. 2, 1997 

Probe compositions for chromosome identification and methods 

INVENTOR: Bittner, Michael L., Naperville, Illinois 
Morrison, Larry E., DuPage County, Illinois 
Legator, Mona S., Chicago, Illinois 

SUM: 

capable of reacting, and a fluorophore group may have already reacted, 

with a linking group. A fluorescent compound may include an organic chelator 
which binds a luminescent inorganic ion such as a rare earth like terbium, 
europium, ruthenium, or the like. 

The term "linking compound" or "linking group" as used herein generally 
refers to a hydrocarbonaceous moiety. A linking compound is capable of reacting, 
and a linking group may have . . . 
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Memory disk sheet stock and method 
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Skeen, Troy C, Bettendorf, Iowa 

DETDESC : 

. . . automatically grouped with this same series of elements even though it 
often performs the same function as scandium, or other "true" rare earths in an 
alloy composition. It is believed that minor amounts of still other rare 
earths, like erbium, thulium, lutetiura; ytterbium, or another rare earth 
"act-alike", like hafnium, may be substituted for, or possibly even combined 
with scandium (or with each other) in varying quantities to achieve the . . . 
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Epitaxy of high T[C ] superconductors on silicon 

INVENTOR : Hi^pse J , , Fraxri *J . , - Mt Tkisco, New York 
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... as well as to understand the basic mechanisms for superconductivity in 
this class of materials. 



Bednorz and Mueller first showed superconducting behavior in mixed 
copper-oxides, typically including rare earth and/or rare earth- like elements 
and alkaline earth elements, for example La, Ba, Sr, . . . , and having a 
perovskite- like structure. 

Materials including the so called "1-2-3" phase in the Y-Ba-Cu-0 ... 

DETDESC: 

. . . EMBODIMENTS 

A technique is provided for depositing high T[c ] superconducting copper-oxide 
based materials epitaxially on Si (001). Typically, these classes of 
superconducting materials include a rare earth or rare earth- like element and/or 
an alkaline earth element. Representative formulas for such materials are the 
following: 

(A[l- chi ]B chi )2Cu oraicron [4- epsilon ] 
and 

AlB2Cu30[7- epsilon ] 

where A is a trivalent element ( e.g., ... 

... in the art that the present invention applies to epitaxial structures 
including silicon (001) surfaces and any copper oxide superconductor thereon. 
Thus, the teaching of this invention can include copper-oxide based compositions 
having any combinations of rare earth or rare earth- like elements and/ or 
alkaline earth elements as well as copper oxide superconductors which do not 
contain rare earth elements. Further, it will be apparent to those of skill in 
the art that the Si (001) surface is . . . 

LEVEL 1 - 5 OF 68 PATENTS 

5,573,574 

Nov. 12, 1996 

Electroref ined aluminium with a low content of uranium, 
thorium and rare earths 

INVENTOR: Leroy, Michel, St. Egreve, France 

SUM: 

... applications specifies a minimum Al content of above 99.9995%, (and even 
sometimes above 99.9997%) and a U + Th content of less than 1 ppb, and even 
sometimes less than 0.3 or 0.1 ppb. 

Rare earths, some of which, like samarium, have a significant alpha 
radioactivity, are also undesirable. By way of example, 10 ppb of natural 
samarium emits as many alpha particles as 0.1 ppb of uranium 238. The high 
purity . . . 
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Water soluble texaphyrin metal complex preparation 

INVENTOR f SessTeT,TJoMtKn L. 9 ZSSst£a 9 Texas 
Hemmi, Gregory W . ^"A'ustfe^jTexas 

Mody , Jarakjp. , kytidO^^ - 
DETDESC : 

to 



... C), 10.24 (s, 2 H, ArH) , 12.23 (s, 2 H, CH=N); UV/vis: lambda [max 
]420.0, 477.5, 730.0; FAB MS M< + > 811. 

Other lanthanide and rare earth- like metal complexes may be synthesized 
including the Gd< + 3> , Lu< + 3> , La< + 3> , In< + 3> , and Dy< + 3 > 
complexes . 

EXAMPLE 4 

Synthesis of B2T2 TXP, see FIGS. 7A and ... 
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Liquid development composition having a colorant comprising 
a stable dispersion of magnetic particles in an aqueous 

medium 

INVENTOR: Ziolo, Ronald F. , Webster, New York 
DETDESC : 

... described in U.S. Pat. No. 4,474,886 to Ziolo. Examples of the precursor 
ions which may be used includes those derivable from transition metal ions, such 
as iron, cobalt, nickel, manganese, vanadium, chromium, rare earths and the 
like. In the case of a non-magnetic colloid, this may include ions of, for 
example, sulfur, selenium, gold, barium, cadmium, copper, silver, manganese, 
molybdenum, zirconium, gallium, arsenic, indium, tin, ... 

. . . ions which can be incorporated into the resin beads to form both 
single-domain and multidomain magnetic particles include: those derivable from 
transition metal ions, such as iron, cobalt, nickel, manganese, vanadium, 
chromium, rare earths and the like. These ions generally exist in the form of 
chlorides of the metal involved such as ferrous chloride, ferric chloride, 
copper chloride, nickel chloride, and the like. The corresponding iodides, 
bromides and fluorides may also be suitable. ... 
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SUM: 

. . . automatically grouped with this same series of elements even though it 
often performs the same function as scandium, or other "true" rare earths in an 
alloy composition. It is believed that minor amounts of still other rare 
earths, like erbium, thulium, lutetium, ytterbium, or another rare earth 
"act-alike", like hafnium, may be substituted for, or possibly even combined 
with scandium (or with each other) in varying quantities to achieve the . . . 
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Apr. 2, 1996 

A? 



Reduced sp<3 > texaphyrins 

INVENTOR: Sessler, Jonathan L., Austin, Texas 
Hemmi, Gregory W., Austin, Texas 
Mody, Tarak D. , Austin, Texas 

DETDESC: 

... 2H, CH=C), 10.24 (s, 2H, ArH), 12.23 (s, 2H, CH=N); UV/vis: lambda max 
420.0, 477.5, 730.0; FAB MS M< + > 811. 

Other lanthanide and rare earth- like metal complexes may be synthesized 
including the Gd< + 3> , Lu< + 3> , La< + 3> , In< + 3 > and Dy< + 3 > 
complexes . 
EXAMPLE 4 



Synthesis of B2T2 TXP, see FIG. 7. 



PAGE 



LEVEL 1 - 10 OF 68 PATENTS 
5,491,224 
Feb. 13, 1996 

Direct label transaminated DNA probe compositions for 
chromosome identification and methods for their manufacture 

INVENTOR: Bittner, Michael L., 1768 Brookdale Rd., Naperville, Illinois 60563 
Morrison, Larry E., 21 W. 559 Kensington Rd., Glen Ellyn, Illinois 60137 
Legator, Mona S., 6540 N. Francisco, Chicago, Illinois 60645 

DETDESC: 

... capable of reacting, and a fluorophore group may have already reacted, 
with a linking group. A fluorescent compound may include an organic chelator 
which binds a luminescent inorganic ion such as a rare earth like terbium, 
europium, ruthenium, or the like. 

The terra "linking compound" or "linking group" as used herein generally 
refers to a hydrocarbonaceous moiety. A linking compound is capable of reacting, 
and a linking group may have . . . 

LEVEL 1 - 11 OF 68 PATENTS 

5,475,104 

<=2> GET 1st DRAWING SHEET OF 26 

Dec. 12, 1995 

Water soluble texaphyrin metal complexes for enhancing 

relaxivity 

INVENTOR: Sessler, Jonathan L., Austin, Texas 
Hemrai, Gregory W., Austin, Texas 
Mody, Tarak D., Austin, Texas 

DETDESC * 

... 2H, CH=C), 10.24 (s, 2H, ArH), 12.23 (s, 2H, CH=N); UV/vis lambda max 
420.0, 477.5, 730.0; FAB MS M< + > 811. 

Other lanthanide and rare earth- like metal complexes may be synthesized 
including the Gd< + 3> , Lu< + 3> , La< + 3> , In< + 3 > and Dy< + 3 > 
complexes. -— _ . . r w. 

EXAMPLE 4 " " ~_ .:. .JT.J. _ - ~~ ~~" 

Synthesis of B2T2 TXP , , seelFIGS;." 7A and ... 



5,457,183 

Pi * 



<=2> GET 1st DRAWING SHEET OF 51 

Oct. 10, 1995 

Hydroxylated texaphyrins 

INVENTOR: Sessler, Jonathan L. , Austin, Texas 
Mody, Tarak D., Sunnyvale, California 
Hemmi, Gregory W., Sunnyvale, California 
Krai, Vladimir, Na Kozaaoa, Czechoslovakia 

DETDESC ; 

... 2H, CH=C), 10.24 (s, 2H, ArH), 12.23 (s, 2H, CH=N); UV/vis: lambda max 
420.0, 477.5, 730.0; FAB MS M< + > 811. 

Other lanthanide and rare earth- like metal complexes may be synthesized in a 
similar manner including the La< + 3> , Nd< + 3> , Sm< + 3> , Eu< + 3> , Gd< + 
3> , Dy< + 3 > and Tm< + 3 > complexes. 
. . PAGE 

LEVEL 1 - 13 OF 68 PATENTS 

5,451,576 

<=2> GET 1st DRAWING SHEET OF 26 

Sep. 19, 1995 

Tumor imaging and treatment by water soluble texaphyrin 

metal complexes 

INVENTOR: Sessler, Jonathan L. , Austin, Texas 
Hemmi, Gregory W., Austin, Texas 
Mody, Tarak D., Austin, Texas 

DETDESC * 

... 2H, CH=C), 10.24 (s, 2H, ArH), 12.23 (s, 2H, CH=N); UV/vis: lambda max 
420.0, 477.5, 730.0; FAB MS M< + > 811. 

Other lanthanide and rare earth- like metal complexes may be synthesized 
including the Gd< + 3> , Lu< + 3> , La< + 3> , In< + 3> and Dy< + 3 > complexes. 
EXAMPLE 4 

Synthesis of B2T2 TXP, see FIGS. 7A and ... 

LEVEL 1 - 14 OF 68 PATENTS 

5,447,906 

Sep. 5, 1995 

Thin film high TC oxide superconductors and vapor deposition 
methods for making the same 

INVENTOR: Chaudhari, Praveen, Briarcliff Manor, New York 

Gambino, Richard J., Yorktown Heights, New York 

Koch, Roger H . , Amawalk, New York 

Lacey, James A., Mahopac, New York 

Laibowitz, Robert B., Peekskill, New York 

Viggiano, Joseph M., Wappingers Falls, New York 

ABST: 

. . . films are produced^y^apo^-^positioB^processes using pure metal sources 
for the metals in the superconducting ^compositions, where the metals include 
multi-valent nonmagnetic transition metals t rare earth elements and/or rare 
earth- like element s^ees^ exposed to 

oxygen during vapor deposition, and, after formation of the film, there is at 
least one annealing step in an oxygen ambient and slow cooling over several 



hours to room te^J^rature. The substrates chosen not critical as long as 
they are not adversely reactive with the superconducting oxide film. Transition 
metals include Cu, Ni, Ti and V, while the rare earth- like elements include Y, 
Sc and La. The alkaline earth elements include Ca, Ba and Sr. 

SUM: 

. . . material in the last decade, wherein the critical transition temperature 
T c at which the material becomes superconducting was increased substantially - 

Bednorz and Mueller described copper oxide material including a rare earth 
element, or rare earth- like element, where the rare earth element could be 
substituted for by an alkaline earth element such as Ca, Ba or Sr. 

The work of Bednorz and Mueller has led to intensive investigation in many 
laboratories in ... 

. . . 40o K. and methods for making these films, where the films exhibit 
perovskite-like structure. 

It is another object of this invention to provide transition metal oxide 
superconductive films including a rare earth element, or rare earth- like 
element, where the films exhibit superconductivity at temperatures greater than 
40o K., and methods for making these films. 

It is another object of the present invention to provide films having the 
nominal composition ABO 3 - y or ABO y ... 

. . . provide superconductive oxide films having the nominal composition AB2 
Cu30 9 - y , and methods for making these films, where the films are 
superconducting at temperatures in excess of 40o K. and A is a rare earth or 
rare earth- like element, B is an alkaline earth element, and y is sufficient to 
satisfy valence demands of the composition. 

Pat. No. 5447906, * 

It is another object of the present invention to provide smooth, continuous 
copper oxide superconducting films having a perovskite-like — 

. . . films being smooth and continuous and exhibiting substantial 
compositional uniformity. In particular, the films are comprised of transition 
metal oxides containing a superconducting phase, and typically include a rare 
earth element or rare earth- like element. These rare earth- like elements include 
Y, Sc and La. Additionally, the rare earth or rare earth- like elements can be 
substituted for by an alkaline earth element selected from the group consisting 
of Ca, Ba, and Sr. The transition metals are multi-valent, non-magnetic elements 
selected from the group consisting of . . . 

DETDESC : 

... especially a T c in excess of liquid nitrogen temperatures. These films 
are characterized by the presence of a transition metal oxide and typically by 
the presence of a rare earth element and/or a rare earth- like element which can 
be substituted for by an alkaline earth. The transition metal element is a 
multi-relent nonmagnetic element while the alkaline earth element is selected 
from the group consisting of Ca, Ba, and Sr. The rare earth- like elements 
include Y, Sc, and La. The nonmagnetic transition metal is selected from the 
group consisting of Cu, Ni, Ti, and V. Of these, Cu is the most favorable, 
yielding film properties which are unique and unexpected. 

In the further . . . 

LEVEL 1 - 15 OF 68 PATENTS 
5,439,570 
- <^ OF 26 

Water soluble texaphyrin metal complexes for singlet oxygen 



A7 



production 

INVENTOR: Sessler, Jonathan L., Austin, Texas 
Herarai, Gregory W., Austin, Texas 
Mody, Tarak D., Austin, Texas 

DETDESC : 

... 2H, CH=C), 10.24 (s, 2H, ArH), 12.23 (s, 2H, CH=N); UV/vis : lambda max 
420.0, 477.5, 730.0; FAB MS M< + > 811. 

Other lanthanide and rare earth- like metal complexes may be synthesized 
including the Gd< + 3> , Lu< + 3> , La< + 3> , In< + 3 > and Dy< + 3 > 
complexes . 
EXAMPLE 4 

Synthesis of B2T2 TXP, see FIGS. 7A and ... 

LEVEL 1 - 16 OF 68 PATENTS 

5,432,171 

<=2> GET 1st DRAWING SHEET OF 26 

Jul. 11, 1995 

Water soluble texaphyrin metal complexes for viral 

deactivation 



INVENTOR: Sessler, Jonathan L., Austin, Texas 
Heraroi, Gregory W., Austin, Texas 
Mody, Tarak D. , Austin, Texas 

DETDESC * 

... 2H, CH=C), 10.24 (s, 2H, ArH), 12.23 (s, 2H, CH=N); UV/vis: lambda max 
420.0, 477.5, 730.0; FAB MS M< + > 811. 

Other lanthanide and rare earth- like metal complexes may be synthesized 
including the Gd< + 3> , Lu< + 3> , La< + 3> , In< + 3 > and Dy< + 3 > 
complexes . 
EXAMPLE 4 

Synthesis of B2T2 TXP, see FIGS. 7A and ... 

LEVEL 1 - 17 OF 68 PATENTS 

5,362,582 



Nov. 8, 1994 



Battery separator 

INVENTOR: Chang, Victor S., Ellicott City, Maryland 

Hartwig, Richard C, Laurel, Maryland 

Lundquist, Joseph T., Gilroy, California 

Parham, Marc E., Bedford, Massachusetts 

Kung, James K., Lexington, Massachusetts 

Avtges, James A., Belmont, Massachusetts 

Laccetti, Anthony J., North Andover, Massachusetts 



SUM: 

. . . say the particulate filler must be inert with respect to such end use 
battery environment. Therefore, alkali insoluble particulate such as zirconia 
and titanium dioxide (preferred), oxides, hydroxides and carbonates of calcium, 
magnesium, iron, rare earth an d^ the like^shou Id J be used only in sheet products 
which ultimately are f oTraeoT^to^ for alkaline batteries. 

Similarly, acid insoluble particulates, such as silica (a precipitated silica is 
preferred), and the^Ufeg^^ 

LEVELT1 - lSHOF 68 PATENTS 
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Oct. 25, 1994 

Magnetic materials with single-domain and multidomain 
crystallites and a method of preparation 

INVENTOR: Ziolo, Ronald F. , Webster, New York 

DETDESC: 

. . . Ions which can be incorporated into the resin beads to form both 
single-domain and multidonain magnetic particles include: those derivable from 
transition metal ions, such as iron, cobalt, nickel, manganese, vanadium, 
chromium, rare earths and the like. These ions generally exist in the form of 
chlorides of the metal involved such as ferrous chloride, ferric chloride, 
copper chloride, nickel chloride, and the like. The corresponding iodides, 
bromides and fluorides may also be suitable. ... 

PAGE 20 

LEVEL 1 - 19 OF 68 PATENTS 
5,322,756 
<=2> GET 1st DRAWING SHEET OF 3 
Jun. 21, 1994 
Magnetic fluids and method of preparation 
INVENTOR: Ziolo, Ronald F. , Webster, New York 
DETDESC : 

... several different ions including ferrous or ferric ions. Examples of the 
precursor ions which may be used includes those derivable from transition metal 
ions, such as iron, cobalt, nickel, manganese, vanadium, chromium, rare earths 
and the like. These ions generally exist in the form of chlorides of the metal 
involved, such as ferrous chloride, ferric chloride, copper chloride, nickel 
chloride, and the like. The corresponding iodides, bromides and fluorides may 
also be suitable. ... 

LEVEL 1 - 20 OF 68 PATENTS 

5,304,966 

<=2> GET 1st DRAWING SHEET OF 4 

Apr. 19, 1994 

Method of adjusting a frequency response in a 
three- conductor type filter device 

INVENTOR: Hino, Seigo, Nagoya, Japan 
I to, Kenji, Nagoya, Japan 

SUM: 

... each other. Each of the dielectric substrates 1 and 2 may be of 
dielectric ceramic material having a high dielectric constant and a lower 
dielectric loss such as Ba0-Ti02, Ba0-Ti02-rare earth or the like. The lower 
dielectric substrate 1 is provided with an external ground conducting layer 3 on 
the peripheral portion and bottom surface thereof. Similarly, the upper 
dielectric substrate 2 is provided wi/Eh-an external ground conducting layer 4 on 
the ... * _ 

~DET$ESC: **" 4 * : ' ' ~ - "^««hi - it---* - ■ ■ ■ — ^ 

... assembling of the filter. Each of the dielectric substrates 21 and 22 may 
be of dielectric ceramic material having a high dielectric constant and a lower 



dielectric loss such as Ba0-Ti02, Ba0-Ti02-rare earth or the like. The lower 
dielectric substrate 21 is provided with an external ground conductor layer 23 
on the peripheral portion and outer surface thereof. Similarly, the upper 
dielectric substrate 22 is provided with an external ground conductor layer 24 
on the . . . 

LEVEL 1 - 21 OF 68 PATENTS 
5,296,458 
<=2> GET 1st DRAWING SHEET OF 4 
Mar. 22, 1994 

Epitaxy of high T c superconducting films on (001) silicon 

surface 

INVENTOR: Himpsel, Franz J., Mt. Kisco, New York 
SUM: 

... as well as to understand the basic mechanisms for superconductivity in 
this class of materials. 

Bednorz and Mueller first showed superconducting behavior in mixed 
copper- oxides, typically including rare earth and/or rare earth- like elements 
and alkaline earth elements, for example La, Ba, Sr, . . . , and having a 
perovskite-like structure. Materials including the so called "1-2-3" phase in 
the Y-Ba-Cu-0 . . . 

DETDESC : 

... EMBODIMENTS 

A technique is provided for depositing high T c superconducting copper-oxide 
based materials epitaxially on Si (001). Typically, these classes of 
superconducting materials include a rare earth or rare earth- like element and/or 
an alkaline earth element. Representative formulas for such materials are the 
following: 

(A 1 - x B x )2Cu04 - epsilon and AlB2Cu30 7 - epsilon 
where A is a trivalent element (e.g., La, Y, and ... 

... in the art that the present invention applies to epitaxial structures 
including silicon (001) surfaces and any copper oxide superconductor thereon. 
Thus, the teaching of this invention can include copper-oxide based compositions 
having any combinations of rare earth or rare earth- like elements and/or 
alkaline earth elements as well as copper oxide superconductors which do not 
contain rare earth elements. Further, it will be apparent to those of skill in 
the art that the Si (001) surface is . . . 

LEVEL 1 - 22 OF 68 PATENTS 

5,291,162 

<=2> GET 1st DRAWING SHEET OF 7 

Mar. 1, 1994 

Method of adjusting frequency response in a microwave 
strip- line filter device 

INVENTOR: Ito, Kenji, Nagoya, Japan 
Shimizu, Hiroyuki, Nagoya, Japan 

Oguchi, Hotaka, Nagoya, rJapan— j^l - 5 ~— r 

SUM: - — ■ ' 

... type which ^eorapsri&a^a^p&ii^^ made of 

dielectric ceramic material having a high dielectric constant and a lower 
dielectric loss such as Ba0-Ti02 or Ba0-Ti02-rare earth or the like, the 

fllO 



and lb being stacked to each other. The dielectric 

substrates la and lb are provided with external ground conducting layers 2a and 
2b on the peripheral portion and bottom surface thereof, respectively. On the 
upper . . . 

DETDESC: 

... assembling of the filter. Each of the dielectric substrates 11 and 12 may 
be of dielectric ceramic material having a high dielectric constant and a lower 
dielectric loss such as Ba0-Ti02, Ba0-Ti02~rare earth or the like. The lower 
dielectric substrate 11 is provided with an external ground conducting layer 13 
on the peripheral portion and outer surface thereof. Similarly, the upper 
dielectric substrate 12 is provided with an external ground conducting layer 14 
on the . . . 

... a pair of piezoelectric substrates 11 and 12 each of which may be of 
dielectric ceramic material having a high dielectric constant and a lower 
dielectr ic loss such as BaO~Ti02, BaO~Ti02-rare earth or the like. The 
dielectric substrates 11 and 12 are provided with external ground conducting 
layers 13 and 14 on the peripheral portions and outer surfaces thereof, 
respectively. These ground conducting layers 13 and 14 may be formed by ... 

LEVEL 1 - 23 OF 68 PATENTS 

5,278,140 

<=2> GET 1st DRAWING SHEET OF 5 

Jan. 11, 1994 

Method for forming grain boundary junction devices using 
high T c superconductors 

INVENTOR: Chaudhari, Praveen, Briarcliff Manor, New York 
Chi, Cheng-Chung J., Yorktown Heights, New York 
Diroos, Duane B., Montclair, New Jersey 

Mannhart, Jochen D. , Metzingen, New York, Federal Republic of Germany 
Tsuei, Chang C, Chappaqua, New York 

SUM: 

... as well as to understand the basic mechanisms for superconductivity in 
this class of materials. 

Bednorz and Mueller first showed superconducting behavior in mixed 
copper-oxides, typically including rare earth and/or rare earth-like elements 
and alkaline earth elements, for example La, Ba, Sr, . . . , and having a 
perovskite-like structure. Materials including the so called " 1-2-3" phase in 
the Y-Ba-Cu-0 . . . 

... excess of about 30o K are generally known as "high T c superconductors", 
and will be referred to in that manner throughout the specification. This 
designation is meant to include both the materials having rare earth or rare 
earth-like elements in their crystalline structure, as well as the more recently 
reported materials which do not contain rare earth or rare earth-like elements. 
Generally, all these materials are copper oxide based superconductors having 
Cu-0 planes that appear to be primarily responsible for carrying the 
supercurrents , where the copper oxide planes are separate or in groups separated 
by the . . . 

LEVEL 1 - 24 OF 68 PATENTS 
5,252,720 
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"Oct. 12,719-93 
Metei- Q®9^exes^&f*^t i &3E^^ — — 

INVENTOR: Sessler, Jonathan L., Austin, Texas 



9 HI' 



Hemmi, Gregory W., Au^in, Texas 
Mody, Tarak D., Austin, Texas 



DETDESC : 

... 2H, CH=C), 10.24 (s, 2H, ArH), 12.23 (s, 2H, CH=N) ; UV/vis: lambda max 
420.0, 477.5, 730. 0; FAB MS M< + > 811. 

Other lanthanide and rare earth- like metal complexes may be synthesized 
including the Gd< + 3> , Lu< + 3> , La< + 3> , In< + 3 > and Dy< + 3 > 
complexes . 
EXAMPLE 4 

Synthesis of B2T2 TXP, see FIG. 7 

PAGE 

LEVEL 1 - 25 OF 68 PATENTS 
5,235,298 
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Aug. 10, 1993 

Temperature compensated stripline filter for microwaves 

INVENTOR: Banno, Hisao, Nagoya, Japan 
Nishiki, Masahiro, Nagoya, Japan 

SUM: 

... 4,785,271 and Japanese Patent Prepublication No. 62-263702. 

With the microwave stripline filter of the abovementioned type, generally, 
each dielectric ceramic substrate is made of ceramic material such as Ba0-Ti02, 
Ba0-Ti02-rare earth or the like. 

However, there is disadvantage that the commonly used ceramic material has a 
resonant frequency which is decreased as the temperature is risen because the 
temperature coefficient of the resonant frequency is of a negative 
characteristic . 

It is therefore an object of the present invention to provide a stripline ... 

LEVEL 1 - 26 OF 68 PATENTS 

5,188,809 

<=2> GET 1st DRAWING SHEET OF 4 

Feb. 23, 1993 

Method for separating coke from a feed mixture containing 
zirconium and radioactive materials by flotation process 

INVENTOR: Crocker, William A., Salem, Oregon 
Haygarth, John C, Corvallis, Oregon 
Riesen, Jon A., Albany, Oregon 
Peterson, John R., Salem, Oregon 

DETDESC : 

... radium removal. 

b) Sodium sulfate or any other source of soluble sulfate is then added in 
excess of the concentration of the barium plus radium ion equivalents and any 
other cations which might combine with r the ..sulfate ions.** .i.e. calcium, rare 
earths, or the like. If the solution is cold, it -should be heated and a 
digestion allowed to take place which can range -from a fairly short time up to 
-hours or days. The preferred^di^&sjkion periad^yDjild .-fee^a-^f^^ hours. -with 

LEVEL 1 - 27 OF 68 PATENTS 
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Nov. 10, 1992 

Grain boundary junction devices using high T c 
superconductors 

INVENTOR: Chaudhari, Praveen, Briarcliff Manor, New York 
Chi, Cheng-Chung J., Yorktown Heights, New York 
Dimos, Duane B., Upper Montclair, New Jersey 

Mannhart, Jochen D., Metzingen, New York, Federal Republic of Germany 
Tsuei, Chang C, Chappaqua, New York 

SUM: 

... as well as to understand the basic mechanisms for superconductivity in 
this class of materials. 

Bednorz and Mueller first showed superconducting behavior in mixed 
copper-oxides, typically including rare earth and/or rare earth- like elements 
and alkaline earth elements, for example La, Ba, Sr, . . . , and having a 
perovskite-like structure. Materials including the so called "1-2-3" phase in 
the Y-Ba-Cu-0 . . . 

... excess of about 30o K. are generally known as "high T c superconductors", 
and will be referred to in that manner throughout the specification. This 
designation is meant to include both the materials having rare earth or rare 
earth-like elements in their crystalline structure, as well as the more recently 
reported materials which do not contain rare earth or rare earth- like elements. 
Generally, all these materials are copper oxide based superconductors having 
Cu-0 planes that appear to be primarily responsible for carrying the 
supercurrents , where the copper oxide planes are separate or in groups separated 
by the . . . 

... [*4] copper oxide material having a superconducting onset temperature 
greater than 77 K. 

[*5] 5. The device of claim 4, where said superconducting material includes 
an atom selected from the group consisting of rare earth atoms and rare 
earth- like atoms. 

[*6] 6. The device of claim 4, where said superconducting material includes 
an alkaline earth atoms. 

[*7] 7. The device of claim 4, where said superconducting material includes 
bismuth. 

[*8] 8. The device of claim 1, where ... 

LEVEL 1 - 2ff" OF 68 PATENTS 

5,160,482 

<=2> GET 1st DRAWING SHEET OF 8 

Nov. 3, 1992 

Zirconium-hafnium separation and purification process 

INVENTOR: Ash, Kenneth C, Corvallis, Oregon 
Crocker, William A., Salem, Oregon^ 

Haygarth, John C, Corvallis, Oregon : r ~ n^r— . 

Lee, David R., Lebanon, Oregon . . Jfj * 

Morris, Donald, Corvallis, Oregon * — - ^ 

Peterson, John R., Salem, Oregon^^^ 
Riesen, Jon A., Albany, Oregon 
Yih, Robert S., Salem, Oregon 



DETDESC : 

... system or solution. 

b) Sodium sulfate or any other source of soluble sulfate is then added in 
excess of the concentration of the barium plus radium ion equivalents and any 
other cations which might combine with the sulfate ions, i.e. calcium, rare 
earths, or the like. If the solution is cold, it should be heated and a 
digestion allowed to take place which can range from a fairly short time up to 
hours or days. The preferred digestion period would be a few hours with ... 

LEVEL 1 - 29 OF 68 PATENTS 

5,112,795 

May 12, 1992 

Supported silver catalyst, and processes for making and 

using same 

INVENTOR: Minahan, David M . , Cross Lanes, West Virginia 
Thorsteinson , Erlind M. , Charleston, West Virginia 
Liu, Albert C, Charleston, West Virginia 

SUM: 

. . . metal promoter employed is not critical and may include the one or more 
alkali metals; one or more alkaline earth metals; or one or more other 
promoters, such as thallium, gold, tin, antimony, rare earths and the like. The 
catalysts produced are said to be equally as efficient as catalysts produced by 
coincidental methods of preparation. 

Supported, silver-containing, alkylene oxide catalysts often include one or 
more metal- . . . 

LEVEL 1 - 30 OF 68 PATENTS 

5,084,684 
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Jan. 28, 1992 

Method of adjusting a frequency response in a 
three- conductor type filter device 

INVENTOR: Shiraizu, Hiroyuki, Nagoya, Japan 
I to, Kenji, Nagoya, Japan 
Wakita, Naomasa, Nagoya, Japan 

SUM: 

... each other. Each of the dielectric substrates 1 and 2 may be of 
dielectric ceramic material having a high dielectric constant and a lower 
dielectric loss such as Ba0-Ti02, BaO-Ti02-rare earth or the like. The lower 
dielectric substrate 1 is provided with an external ground conducting layer 3 on 
the peripheral portion and bottom surface thereof. Similarly, the upper 
dielectric substrate 2 is provided with an external ground conducting layer 4 on 
the . . . 

DETDESC: 

... assembling of the filter. Each of the dielectric substrates 11 and 12 may 
be of dielectric ceramic material having a high dielectric constant and a lower 
dielectric loss such as Ba0-Ti02, Ba0-Ti02-rare earth or the like. The lower 
dielectric substrate 11 is provided with a ground conducting layer 13 on the 
lower or outer surface thereof. Similarly, the : upper dielectric substrate 12 is 
provided with a ground conducting layer 14 .on the -upper or ... 

LEVEL 1 - 31 0FJ68 PATENTS 
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Jan. 28, 1992 



Molten metal containment vessel with rare earth oxysulfide 
protective coating thereon and method of making same 



INVENTOR: Krikorian, Oscar H., Danville, California 
Curtis, Paul G., Tracy, California 



SUM: 

... same. More particularly, this invention relates to an improved 
containment vessel for molten metals formed by coating at least the inside 
surface of a containment vessel with an oxysulfide or sulfide of a rare earth or 
rare earth- like element. 



Molten metals such as uranium, plutonium, aluminum, and calcium are usually 
contained in vessels or crucibles made from graphite or a refractory metal such 
as, for example, niobium, tantalum, molybdenum, or tungsten. ... 

... in which wetting of the vessel's surfaces by molten metal is inhibited by 
coating the surfaces of at least the inner walls of the containment vessel with 
one or more compounds comprising an oxysulfide of a rare earth or a rare 
earth- like element to inhibit such wetting and or adherence by the molten metal. 

It is a further object of this invention to provide a method for making an 
improved molten metal containment vessel in which wetting of the surfaces by ... 

DETDESC: 

. . . rare earth oxysulfide or sulfide compound include the lanthanide elements 
La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tin, Yb, Lu; as well as the rare 
earth- like elements Sc and Y; and actinides such as Th and U. The term "rare 
earth" and "rare earth elements", as used herein, are therefore intended to 
define any of the above listed elements. 

The rare earth oxysulfide and sulfide coatings of the . . . 
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Dec. 24, 1991 

Method of adjusting a frequency response in a 
three- conductor type filter device 



INVENTOR: I to, Kenji, Nagoya, Japan 
Shiraizu, Hiroyuki, Nagoya, Japan 

SUM: 

... each other. Each of the dielectric substrates 1 and 2 may be of 
dielectric ceramic material having a high dielectric constant and a lower 
dielectric loss such as Ba0-Ti02, Ba0-Ti02-rare earth or the like. The lower 
dielectric substrate 1 is provided with an external ground conducting layer 3 on 
the peripheral portion and bottom surface thereof. Similarly, the upper 
dielectric substrate 2 is provided with an external ground conducting layer 4 on 
the . . . 



DETDESC : 

... assembling of the filter. Each of the dielectric substrates 11 and 12 may 
be of dielectric ceramic material having a high dielectric constant and a lower 
dielectric loss such as Ba0-Ti02, Ba0-Ti02-rare earth or the like. The lower 
dielectric substrate 11 is provided with^an external ground conducting layer 13 
on the peripheral portion and outelr sur/ace^ thereof . Similarly, the upper 
dielectric substrate 12 is provided with \ an external ground conducting layer 14 



5,066,934 
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Method of adjusting a frequency response in a stripline 

filter device 

INVENTOR: I to, Kenji, Nagoya, Japan 
Shimizu , Hiroyuki , Nagoya , Japan 
Wakita, Naomasa, Nagoya, Japan 

SUM: 

... each other. Each of the dielectric substrates 1 and 2 may be of 
dielectric ceramic material having a high dielectric constant and a lower 
dielectric loss such as Ba0-Ti02, Ba0-Ti02-rare earth or the like. The lower 
dielectric substrate I is provided with an external ground conducting layer 3 on 
the peripheral portion and bottom surface thereof. Similarly, the upper 
dielectric substrate 2 is provided with an external ground conducting layer 4 on 
the . . . 

DETDESC : 

... assembling of the filter. Each of the dielectric substrates 11 and 12 may 
be of dielectric ceramic material having a high dielectric constant and a lower 
dielectric loss such as Ba0-Ti02, Ba0-Ti02-rare earth or the like. The lower 
dielectric substrate 11 is provided with an external ground conducting layer 13 
on the peripheral portion and outer surface thereof. Similarly, the upper 
dielectric substrate 12 is provided with an external ground conducting layer 14 
on the . . . 
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Formation of rare earth carbonates using supercritical 

carbon dioxide 

INVENTOR: Fernando, Quintus, Tucson, Arizona 
Yanagihara, Naohisa, Zacopan, New Mexico, Mexico 
Dyke, James T., Santa Fe, New Mexico 
Vemulapalli, Krishna, Tuscon, Arizona 

SUM: t 

... invention. This technique finds use in facilitating the extraction of 
these materials from rare earth containing mineral ores by providing a scheme 
for separating these particular rare earths from other rare earth and rare 
earth- like materials which do not react to form carbonates. 

2. Description of the Prior Art 

The rare earths, also known as the lanthanides or as lanthanons, and meaning 
here those elements having atomic numbers 57 to 71, are substances finding 
utility . . . 

DETDESC: 

. . . synthesis of rare earth carbonates from certain select rare earths in the 
trivalent ( + 3) state as normally found in, for example, rare earth oxides or 
hydroxides, from other rare earths -or rare earth^like materials. Rare 
earth- like materials are those compounds associated with, normally present in, 
or formed during the processing of, the various source ores from which the 
; ^ derived. Thesa-4Eat^^y#, 

analogous to the lanthanides in structure and behavior and are therefore of 
concern during processing and separation. Included among these rare earth- like 

Ai6 



materials are compounc^^formed from the actinides, (el^^nts of atomic numbers 
89 to 103, such as thorium), titanium, yttrium, and zirconium. In general, these 
elements, which form the rare earth- like compounds, are present in their + 4 
oxidation state; examples include Th02 and Zr02. The process of the invention 
has utility in the quantitative precipitation of the particular reactive 
lanthanides in the + 3 oxidation state and in the separation of these . . . 

... about 40o C. High yields of 95% or better are obtained in approximately 
one hour. These particular rare earth oxides or hydroxides can thus be readily 
separated from the oxides or hydroxides of rare earth or rare earth- like 
elements such as praseodymium (Pr), terbium (Tb), erbium (Er), ytterbium (Yb) , 
zirconium (Zr), cerium (Ce), and thorium (Th) because these latter rare earth 
and rare earth- like oxides (or hydroxides) do not form carbonates under the 
above conditions despite the fact that some are in the trivalent state. It is 
believed that the oxides of these elements are particularly complex and as such 
do not readily react under the conditions of the invention. 

This . . . 

Pat. No. 5045289, * 

... through appropriate valves and the reaction solution is then filtered. 
The solids which remain are then washed with deionized water and dried in air . 
These solids comprise both the rare earth materials which have reacted to form 
carbonates and also those rare earth and/or rare earth- like materials which did 
not react, or did not react significantly, and have thus remained in their oxide 
or hydroxide form. 

The solid precipitate obtained above is next treated with a dilute acid such 
as HC1 in a concentration of between 0.1 and 3.0M. Preferrably 0.5M HC1 is used 
at ambient temperature and pressure. This acid treatment solubilizes the rare 
earth carbonates, leaving the unreacted rare earth and rare earth- like oxides 
and/or hydroxides behind in their solid form. The resultant solution is filtered 
and the carbonate fraction can be further broken down into individual rare earth 
carbonates by techniques such as ion exchange or ... 

... La203(49.72%), Nd203(20 .02%) , Tb407(5.08%), Yb203(5.10%) and 
Th02(20.07%), a high degree of separation of La and Nd was obtained-naraely , 
between 94.3% and 99.8%. Notably, the other rare earth or rare earth- like oxides 
in this mixture are among those which do not react to form carbonates with 
supercritical carbon dioxide or by the process of the invention. 

The following example will illustrate and describe without limiting the 
invention. The example illustrates the carbonation process of the invention 
using essentially pure rare earth oxides. 
EXAMPLE 

Synthesis of Lanthanide Carbonates 

The oxides of the following rare earths and rare earth- like materials, La203, 
Ce02, Pr6011, Nd203,Sm203, Eu203, Gd203, Tb407, Dy203, Ho203, Er203, Yb203 and 
Zr02, were obtained from Alfa Division; Danvers, MA, and were 99.9% pure. The 
carbon dioxide used in this . . . 
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Multiple angle jointer and planer knives 

INVENTOR: Hessenthaler , George D., 585 W.- 3 9,00 South, #6, Murray, Utah 84123 

DETDESC: - ~~ 

fa-a&L- .^r .- gibe or*- locking bars, not~sfeGg$^^re_tigh£:ene& 
selected to attract even minimally magnetic material, such as carbide. To 
provide such magnetic attraction the selected magnets should be very strong, 

/vn 



such as rare earth, orTike magnets. 



Like the jointer jig 40, a planer jig 60, shown in FIGS. 9 and 10 also 
utilizes magnets for maintaining blade positioning in a cylindrical cutterhead 
61 ... PAG 
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High T c superconductor - gallate crystal structures 

INVENTOR: Gallagher, William J., Ardsley, New York 
Giess, Edward A., Purdys, New York 
Gupta, Aranava, Valley Cottage, New York 
Laibowitz, Robert B., Peekskill, New York 
O'Sullivan, Eugene J., Peekskill, New York 
Sandstrom, Robert L., Chappaqua, New York 

ABST: 

High T c oxide superconductive films can be formed on gallate layers, where 
the gallate layers include a rare earth element or a rare earth- like element. 
Combinations of rare earth elements and rare earth- like elements can also be 
utilized. The superconductive films can be epitaxially deposited on these 
gallate layers to form single crystals or, in the minimum, highly oriented 
superconductive layers . Any high T c superconductive . . . 

SUM: 

. . . materials having Cu-0 planes therein which are responsible for carrying 
supercurrents in these materials. Epitaxial films of these high T c 
superconductors can be deposited on gallate substrates, where the substrates are 
rare earth ga Hates or rare earth-like ga Hates. These superconductor-substrate 
combinations are particularly suited for analog and digital signal processing 
devices including matched filters, correlators, Fourier transformers, spectrum 
analyzers, samplers, A/D converters, etc. 



. . . high T c superconductors . 

The high T c superconductors used with these gallate substrates are 
preferably those which include Cu-0 and Cu-0 like current carrying planes and 
can include rare earth and rare earth- like elements, as well as combinations of 
these elements. Also included are the non-rare earth high T c superconductors 
such as those having Bi-Sr-Ca-Cu-0 compositions and Tl-Ba-Ca-Cu- . . . 

... less than that when copper containing oxide superconductors are used. 
Lattice matching of the superconductor atomic spacing to the Ga-0 plane is 
especially good with the copper oxide superconductors which form unique 
combinations with these gallates. 

These rare earth and rare earth- like gallate substrates can be prepared in 
high quality crystal form and provide excellent lattice matches to the Cu-0 
based superconducting perovskites. This is important in device applications 
since for . . . 

DRWDESC: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Pat. No., 4962086, * 

FIG. 1 illustrates a high T c superconducting film epitaxially deposited on a 
sEaxe^earth or rare earth- like gallate-FSttbsSratja,.:- ^ ^ .^t^qargw^ 

FIG. 2 illustrates a structure including a high T c superconducting strip 

Aid 



line surrounded by a Vallate lattice-matched insulator /and further including 
high ... 

DETDESC : 

... 10 has been deposited on the crystal substrate 12. A cooling means, if 
needed, is not shown but is well known in the art. 

Substrate 12 is a gallate substrate comprised of a rare earth or rare 
earth- like element, gallium, and oxygen. Examples include LaGa03 and NdGa03 . A 
mixed gallate can also be used, such as one prepared from La-Y solid solutions. 
This technique is used to provide different lattice . . . 

... for use in the substrate include elements 58-71 of the periodic table, 
and in particular, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu. The 
rare earth- like elements suitable for use in the gallate substrates include Y, 
La, Bi and Sc. As noted, combinations of these rare earth and rare earth- like 
elements can also be used. 



For the copper oxide superconductors the rare earth elements Tb, Dy, Ho, Er, 
Tm, Yb, and Lu may not provide atomic spacings that give lattice . . . 

. . . one which in preferred form is characterized by Cu-0 planes that are 
primarily responsible for carrying the supercurrents in these materials. They 
generally have a perovskite-related structure and can include rare earth and/or 
rare earth-like elements. These materials often include alkaline earth elements, 
as for example Ca, Ba, Sr, Mg, . . .An example of a 92o K. superconductor is 
the well known YBa2Cu30 7 - x , which is the so-called " ... 

... be difficult to stabilize the approximately llOo K. superconducting phase 
of Bi-Sr-Ca-Cu-0 superconductors. However, a favorable epitaxial substrate 
chosen from the class of gallates including a rare earth or rare earth- like 
element may aid in stabilizing this and other high T c phases. A cut along the 
[110] orthorhombic unit cell of GdGa03 would expose a surface with a favorable 
lattice match which . . . 

. . . While the unit cell of this superconducting thin film is rotated 45o with 
respect to the unit cell of the perovskite substrate, such rotation will not be 
needed for epitaxial matches of different superconductors to the rare earth and 
rare earth-like gallate substrates. One of skill in the art would use an 
orientation of the substrate such that good epitaxy and lattice matching will 
occur with the chosen superconducting film. In this example, the a and b axes 
are in the plane of the . . . 

... approximates a (100) cubic perovskite surface. With this as a guide, the 
substrate boule material is cut to provide the desired orientation. 

It has been noted that the gallate substrates including a rare earth element 
or a rare earth- like element exhibit good hardness and tolerance to high 
temperatures. However, it may be preferable to process the superconducting film 
at temperatures less than the rhombohedral- orthorhombic transition of the 
substrate in order to maintain the slight orthorhorabicity of the substrate. 

Pat. No. 4962086, * 



Lett. 58, 2684 (1987). 

In the practice of this invention, highly oriented films of high T c oxide 
superconductors have been deposited on gallate substrates. These substrates are 
those which include at least one rare earth element or rare earth- like element. 
The superconducting epitaxial films are highly oriented and can approximate 1 
single crystals. . . .. . _ . 

In the further practice of this invention, these high T -c oxide 
superconducting film-gallate substrate combinations are particularly suitable^:- 



M1 



. . . apparent to thwe of skill in the art that var:^rcions can be made therein 
without departing from the spirit and scope of the present invention. For 
example, the gallate substrate materials may include combinations of rare earth 
elements and rare earth- like elements, and may also be doped to slightly vary 
lattice parameters. Further, the superconductive films deposited on these 
substrates, while preferably being copper oxide-based superconductors, can 
include rare earth elements, rare earth- like elements, and alkaline earth 
elements. Still further, combinations of these elements may be present and, 
also, rare earth elements need not be present in the superconducting film. 

The best epitaxial matches occur when the . . . 
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Single-head, direct overwrite magneto-optic system and 

method 

INVENTOR: Kryder, Mark H., Pittsburgh, Pennsylvania 
Shieh, Han-Ping D., Pittsburgh, Pennsylvania 

DETDESC : 

... domain will realign and not grow. Ferrimagnetic alloys including light 
rare earths such as gadolinium usually provide good mobility but generally 
require an approximately equal proportion of a heavy rare earth like terbium to 
increase coercivity to an effective operating level. 

A preferred formulation (in atomic %) tested in the laboratory is as follows: 

Gdl3 Tbl3 Fe59 Col5 having a compensation temperature of 90o . . . 
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Process for the chemical bonding of heavy metals from sludge 

in the silicate structure of clays and shales and the 
manufacture of building and construction materials therewith 

INVENTOR: Johnson, Barrett, Sunnyvale, California 
Rubens tein, Charles B., Los Gatos, California 

DETDESC: 

. . ♦ containing heavy metals which are generally considered to be toxic to 
humans and animal life, including arsenic, cobalt, cadmium, chromium, lead, 
nickel, selenium, thallium, zinc, magnesium, copper, antimony, barium, 
molybdenum, rare earths and the like and incidental organic toxins. In general, 
the invented process comprises a batch or continuous operation for the 
processing of industrial waste and contaminated water. The process developed as 
described in this patent is not . . . 
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Method of manufacturing monolithic glass members 

INVENTOR : Van Lierop, Joseph G. , Eindhoven, Netherlands 
Bogemann, Amoldus B. M., Eindhoven, Netherlands 

Aid 



Felder, Willy J. B., vTjlen, Netherlands 
Huizing, Albert, Eindhoven, Netherlands 



SUM: 

. . . example, to adjust the refractive index of the glass member obtained 
after densif ication of the gel at a given value and/or to control other physical 
properties. Examples of such compounds are alkoxy compounds of aluminium, 
titanium, boron, germanium, rare earths and the like, of which the alkoxy groups 
each generally do not comprise more than 4 carbon atoms. Nitrates, carbonates, 
acetates and other compounds which decompose easily while forming oxides, may 
optionally also be used. Fluorine ... 
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Multilayer electroluminescent device 

INVENTOR: Eguchi, Ken, Yokohama, Japan 
Kawada, Haruki, Kawasaki, Japan 
Nishiraura, Yukuo, Sagaraihara, Japan 

SUM: 

... composed of a material of EL function dispersed in a binder. 

As the material of EL function, there have been known heretofore inorganic 
metal materials such as ZnS containing Mu, Cu, ReF3 (Re: rare earths) or the 
like as an activating agent, and the like. 

In the case of a thin film type EL device, the structure is suitable for the 
following purposes, that is, a thin luminescent layer can be formed so as to ... 
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Electroluminescent device 

INVENTOR: Eguchi, Ken, Yokohama, Japan 
Kawada, Haruki, Kawasaki, Japan 
Nishimura, Yukuo, Sagaraihara, Japan 

SUM: 

... layer composed of a material of EL function dispersed in a binder. 

As the material of EL function, there have been heretofore inorganic metal 
materials such as ZnS containing Mn, Cu, ReF3 and (Re: rare earths) or the like 
as an activating agent, and the like. 

In the case of a thin film type EL device, the structure is suitable for the 
following purposes, that is, a thin luminescent layer can be formed so as to . . . 
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Magnetic fastener 



INVENTOR: Morita, Taroao, 47-1, Arakawa 6-Chome, Arakawa-ku, Tokyo, Japan 
SUM: 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to the utilization of permanent magnets made of 
hard magnetic powder of ferrite, alnico, rare-earth and the like materials 
solidified with synthetic resin and then magnetized. More particularly, it 
relates to an improvement is magnetic material fastener means made of permanent 
magnet which is provided with magnetic plates at its magnetic poles. 

2. Description of the Prior Art 

PAGE 
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Methods for simultaneously desulfurizing and degassing 

steels 

INVENTOR: Wilson, William G., 820 Harden Dr., Pittsburgh, Pennsylvania 15229 
SUM: 

. . . difficult to get into solution and also those whose recoveries from their 
addition have been less than the amount added to the steel such as electrolytic 
manganese, f erro-niobium, ferro- tungsten and the like. The metals that may be 
added include aluminum, calcium, barium, rare earths and the like. The recovery 
of elements in the steel from additions of metals and ferro-alloys is reduced in 
many cases in conventional steel making technology by their contact with slags 
high in oxides such as iron . . . 

... [*21] metals to be added in the tube to enhance desulfurization are 
those which are known to have the ability to reduce the oxygen content of the 
steel, but also have the ability to form sulfides which would float out of the 
steel into the slag which include magnesium, calcium, barium, rare earths and 
the like. 

[*22] 22. The method as claimed in claims 1 or 5 wherein the ferro-alloys 
and elemental metals to be added in the tube are those necessary to obtain the 
desired chemical analysis of the finished steel such as ferro- . . . 

LEVEL 1 - 44 OF 68 PATENTS 

4,598,914 

<=2> GET 1st DRAWING SHEET OF 10 

Jul. 8, 1986 

Sealing and bearing means by use of ferrof luid 

INVENTOR: Furumura, Kyozaburo, Ninomiya, Japan 

Sugi, Hirorai, Fujisawa, Japan s . 

Murakami, Yasuo, Fujisawa, Japan 
Asai, Hiromitsu, Fujisawa, Japan 

DETDESC: 

... poly amide resin, fluorine resin, polyethersulfone resin, polyphenylene 



A 2,^ 



sulfide resin or the ™e. The magnetic material to be^Rxed with the aforesaid 
synthetic resin material is made of barium ferrite powder, strontium ferrite 
powder, rare earths or the like. 

The mixture ratio of the synthetic resin and the aforesaid normal magnetic 
substance is different in case the magnet is used for bearing purposes and 
sealing purposes. 

In case the magnet is employed as bearing, it is to have enough . . . 
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Process for recovery of mineral values 

INVENTOR: Venkatesan, Valadi N., Arlington, Texas 

DETDESC: 

• . . present, molybdenum can be selectively leached from the ore utilizing a 
leaching solution containing sodium bicarbonate and oxygen. Thus, for example, 
substances such as vanadium, molybdenum, selenium, nickel, copper, uranium, the 
rare earths and the like may be recovered using the process of the present 
invention. The main criteria is that at least one of the minerals found in the 
ore may be solubilized without the solubilization of at least one other mineral. 

Thus, the present ... 

... part of the uranium is present as a refractory uranium-mineral complex. 
For example, other minerals found in the form of a uranium-mineral complex, 
include copper, nickel, thorium, scandium, the rare earths, and the like. 

Uranium minerals frequently occur in the highly siliceous rocks and 
sedimentary deposits, generally as a mixture of the insoluble tetravalent form 
and the soluble hexavalent form. Uranium is also found in association with the 
silicates 
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Methods of pouring metal 
INVENTOR: Wilson, William G., 820 Harden Dr., Pittsburgh, Pennsylvania 15229 
DETDESC: 

. . . teeming operation and good distribution throughout the entire ingot can 
be expected. When the stability of the oxides in the slags is high, even the 
most reactive alloys such as aluminum, titanium, zirconium, magnesum, calcium or 
rare earths and the like will be transferred to the steel from the slag with 
maximum retention of the alloying element in the metal being teemed. The 
addition of these alloys along with these stable oxides that will not react with 
these alloying elements, the elimination of the flow ... 
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Process for deodorizing a paraffinic hydrocarbon feedstock 

mi 



INVENTOR: Reusser, Ro^k E., Bartlesville, Oklahoma 
Murtha, Timothy P., Bartlesville, Oklahoma 
Todd, Elizabeth A., Bartlesville, Oklahoma 

DETDESC : 

. . . examples are given to provide a better and more complete disclosure of 
this invention but should not be interpreted to limit its scope. 
EXAMPLE I 

This example describes a typical catalyst preparation whereby NiO and a 
rare earth like CeO is deposited on a support. This general procedure is also 
described in U.S. Pat. No. 4,217,248 column 7, line 49 to column 8," line 41. Two 
hundred grams of 13 x ... 
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Process for recovery of mineral values from subterranean 

formations 

INVENTOR: Savins, Joseph G. , Dallas, Texas 
Johnson, Warren F. , Dallas, Texas 



DETDESC: 

... formations. However, it should be clear that the invention is applicable 
to the solution leaching of other mineral values capable of forming soluble 
reaction products with leaching solutions. Thus, for example, substances such as 
vanadium, molybdenum, nickel, copper, the rare earths and the like are recovered 
using the process of the present invention. 

As an illustration, the leach chemistry of a uranium ore body can be 
described by the following equations using hydrogen peroxide (H202) as oxidant: 
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Sealing and bearing means by use of ferrof luid 

INVENTOR: Furumura, Kyozaburo, Ninomiya, Japan 
Sugi, Hiromi, Fujisawa, Japan 
Murakami, Yasuo, Fujisawa, Japan 
Asai, Hiroraitsu, Fujisawa, Japan 



DETDESC : 

... polyamide resin, fluorine resin, polyethersulfone resin, polypheny lene 
sulfide resin or the like. The magnetic material to be mixed with the aforesaid 
synthetic resin material is made of barium ferrite powder, strontium ferrite 
powder, rare earths or the like. 

The mixture ratio of the synthetic resin and the aforesaid normal magnetic 
substance is different in case the magnet is used for bearing purposes and 
sealing purposes. 

In case the magnet is employed as bearing, it is to have enough . . . 
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Variable flux permanent magnets electromagnetic machine 
INVENTOR: Parker, Rollin J., Greenville, Michigan 



DETDESC : 

... cylindrical housing 12 in which is mounted, by any appropriate convenient 
means, a cylindrical tubular stator 14 comprising high strength permanent 
magnets such as ceramic, or ceramic rare earth, cobalt-rare earth, or the like 
[magents] magnets. Each one of a pair of end cap members 16 and 18 fastened at 
an end of the housing 12 by bolts or screws 20 supports respectively an end 
magnet ring 22 an ... 
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Process for preparing a supported silver catalyst 

INVENTOR: Warner, Glenn H., St. Albans, West Virginia 
Bhasin, Madan M. , Charleston, West Virginia 
Lieberman, Bernard, Kew Gardens, New York 



SUM: 

... as lithium, sodium, potassium, rubidium and/or cesium; one or more 
alkaline earth metals, such as, barium, magnesium and strontium; or one or more 
of the other known promoters, such as thallium, gold, tin, antimony and rare 
earths; and the like. For purposes of convenience, the catalyst preparation 
process of the invention is described below in terms of a silver-first method o: 
preparation wherein the promoter is selected from among alkali metals, it being 
recognized that other promoters of ... 
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Two stage selective oxidative leach method to separately 
recover uranium and refractory uranium-mineral complexes 



INVENTOR: Tsui, Tien-Fung, Richardson, Texas 



! . . least part of the uranium is present as a refractory uranium-mineral 
complex. For example, other minerals found in a uranium-mineral complex include 
copper, nickel, thorium, scandium, the rare earths, and the like. 

Uranium minerals frequently occur in the highly siliceous rocks and 
sedimentary deposits, generally as a mixture of the insoluble tetravalent form 
and the soluble hexavalent form. Uranium is also found in association with the 
silicates , ... 
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In-situ uranium leaching 
INVENTOR: Dotson, Billy J., Grand Prairie, -Texas ^^-'^ 



DETDESC : 

Air 



... be clear that invention is applicable to th^^olution raining of other 

mineral values capable of forming soluble reaction products with carbonated 
leaching solutions. Thus, for example, substances such as vanadium, molybdenum, 
nickel, copper, the rare earths and the like are recovered using the process of 
the present invention. 

Uranium minerals frequently occur in the highly siliceous rocks and 
sedimentary deposits, generally as a mixture of the insoluble quadrivalent form 
and the soluble sexivalent form. ... 
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Silver catalyst for the manufacture of ethylene oxide and a 
process for preparing the catalyst 

INVENTOR: Bhasin, Madan M. , Charleston, West Virginia 
Warner, Glenn H., St. Albans, West Virginia 

SUM: 

... as lithium, sodium, potassium, rubidium and/or cesium; one or more 
alkaline earth metals, such as, barium, magnesium and strontium; or one or more 
of the other known promoters, such as thallium, gold, tin, antimony and rare 
earths; and the like. For purposes of convenience, the catalyst preparation 
process of the invention is described below in terms of a silver-first method of 
preparation wherein the promoter is selected from among alkali metals, it being 
recognized that other promoters of ... 
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High strength, low alloy steel with improved surface and 
mechanical properties 

INVENTOR: Griffith, Cecil B., North Royalton, Ohio 
Thomas, Jerry D., North Olmsted, Ohio 
Demianczuk, Dionisyj W., Parma, Ohio 
Abraham, John K., Broadview Heights, Ohio 
Franklin, Joseph E., Medina, Ohio 

DETDESC : 

... present invention is directed to a steel with carbon in the range of 0.03 
to 0.06%, the last being an upper limit which also appears crucial for 
attainment of so-called auto- sulfide- shape control and thus avoidance of the use 
of rare earths or the like with their consequent expense and tendency to produce 
unwanted non-metallic surface inclusions. 

The base metal may thus consist of the defined composition, with manganese in 
the range of 0.2 to 0.6%, very preferably not more than 0.45%, while the ... 
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Method of checking the authenticity of papers and physically 
identifiable paper for use in said method 

A 2.^ 



INVENTOR: Dokter, Hendrik D., Ugchelen, Netherlands 
Hildering, Roelof, Frederikslaan, Netherlands 
Mackor, Adrianus, Hollandsche Rading, Netherlands 

SUM: 

... be some which show a suitable ESR spectrum, although to the knowledge of 
the present inventors this has never been investigated. However, a further 
requirement is that a useful ESR spectrum should be obtained at room 
temperature. Many compounds of rare earths and the like show a useful ESR 
spectrum only at low temperatures, such as the temperature of liquid nitrogen, 
but of course an identification of banknotes and the like is hardly of any 
practical value, if it cannot be carried out at normal room . . . 
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Jan. 4, 1983 

Silica- clay complexes 

INVENTOR: Pinnavaia, Thomas J., East Lansing, Michigan 
Mortland, Max M., East Lansing, Michigan 
Endo, Tadashi, East Lansing, Michigan 

DETDESC: 

... be used as a catalyst support for various catalytically active metals 
such as a Group VIII metal such as platinum, palladium, nickel, iron or cobalt; 
molybdenum; tungsten; a rare-earth and the like. Moreover, the intercalated 
product can be used in admixture with other common adsorbents or matrix 
materials such as silica, alumina, silica-alumina hydrogel and the like. The 
catalysts which can be prepared by ... 

LEVEL 1 - 58 OF 68 PATENTS 

4,358,158 

<=2> GET 1st DRAWING SHEET OF 1 

Nov. 9, 1982 

Solution mining process 

INVENTOR: Showalter, William E., Seal Beach, California 

DETDESC : 

. . . invention is applicable to the solution mining of other mineral values 
capable of forming soluble reaction products with the dilute carbonic acid 
leaching solution. Thus, for example, substances such as vandium, molybdenum, 
nickel, copper, the rare earths and the like can be recovered using the process 
of the present invention. 

Uranium minerals frequently occur in the highly siliceous rocks and 
sedimentary deposits, generally as a mixture of the insoluble quadrivalent form 
and the soluble . . . 

LEVEL 1 - 59 OF 68 PATENTS 
4,358,157 
<=2> GET 1st DRAWING SHEET OF 1 
Nov.. 9, 1%§2^^ 
Solution mining process 

A-2-7 



INVENTOR: Showalter, William E., Seal Beach, California 



DETDESC : 

. . . invention is applicable to the solution mining of other mineral values 
capable of forming soluble reaction products with the dilute carbonic acid 
leaching solution. Thus, for example, substances such as vanadium, molybdenum, 
nickel, copper, the rare earths and the like can be recovered using the process 
of the present invention. 

Uranium minerals frequently occur in the highly siliceous rocks and 
sedimentary deposits, generally as a mixture of the insoluble quadrivalent form 
and the soluble . . . 

LEVEL 1 - 60 OF 68 PATENTS 
4,328,079 
<=2> GET 1st DRAWING SHEET OF 1 
May 4, 1982 

Method for pumping impurities, especially noble gases, from 
hydrogen or mixtures of hydrogen and its isotopes 

INVENTOR: Hemmerich, Johann, Stetternich, Federal Republic of Germany 

DETDESC : 

... 2 is adjusted by the fluid within the chamber 13 to the temperature for 
the desired hydrogen partial pressure. In this variation, the cathodes are 
formed from hydride- forming metals and alloys, for example, rare earth and 
rare earth- like metals and binary and ternary alloys of them with the addition 
of transition metals like iron, nickel, cobalt, etc. Upon formation of the 
sputtered film 12, hydrogen and its isotopes form hydrides with the film by 
cheraisorption that can . . . 

LEVEL 1 - 61 OF 68 PATENTS 
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<=2> GET 1st DRAWING SHEET OF 7 

Jul. 21, 1981 

Directionally solidified ductile magnetic alloy 

INVENTOR: Kurz, Wilfried, Lausanne, California, Switzerland 
Glardon, Remi, Berkeley, California 

SUM: 

. . . relates to a process for the fabrication of magnetic alloys for permanent 
magnets and to the magnetic bodies obtained by this process . 

More particularly the invention relates to ternary magnetic alloys consisting 
of rare-earth or rare-earth- like elements, cobalt and at least one metal 
selected from the group which consists of iron, nickel, aluminum, copper, 
molybdenum or manganese. Preferably the latter metal phase includes 0*1 to 10% 
(atomic) of the total alloy as ... 

LEVEL 1 - 62 OF 68 PATENTS 

4,208,225 

<=2> GET 1st DRAWING SHEET OF 6 

Jun. 17, 1980 

Directionally solidified duqjile. magnetic alloys 
magnetically hardened by precipitation hardening 



INVENTOR: Kurz, WilfrlW, Lausanne, Switzerland 
Glardon, Remi, Corseaux, Switzerland 



SUM: 

. . . relates to a process for the fabrication of magnetic alloys for permanent 
magnets and to the magnetic bodies obtained by this process. 

More particularly the invention relates to ternary magnetic alloys consisting 
of rare-earth or rare earth- like elements, cobalt and at least one metal 
selected from the group which consists of iron, nickel, aluminum, copper, 
molybdenum or manganese. 
BACKGROUND OF THE INVENTION 

Ferromagnetic alloys of the cobalt/rare- earth type have a high energy . . . 

LEVEL 1 - 63 OF 68 PATENTS 
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<=2> GET 1st DRAWING SHEET OF 1 

Aug. 8, 1978 

Process for recovery of mineral values from underground 

formations 

INVENTOR: Showalter, William E. , Seal Beach, California 
DETDESC : 

... be clear that the invention is applicable to the solution mining of other 
mineral values capable of forming soluble reaction products with carbonated 
leaching solutions. Thus, for example, substances such as vanadium, molybdenum, 
nickel, copper, the rare earths and the like are recovered using the process of 
the present invention. 

Uranium minerals frequently occur in the highly siliceous rocks and 
sedimentary deposits, generally as a mixture of the insoluble quadrivalent form 
and the soluble sexivalent form. ... 

LEVEL 1 - 64 OF 68 PATENTS 

4,050,052 

<=2> GET 1st DRAWING SHEET OF 1 

Sep. 20, 1977 

Electrical temperature measuring resistor structure, 
particularly for resistance thermometers 

INVENTOR: Reichelt, Walter, Hanau, Germany, Federal Republic of 
Sauer, Gunter, Maintal, Germany, Federal Republic of 

DETDESC : 

... temperatures can be applied. This cover layer, shown in FIG. 2 
schematically at 3, may consist for example of an epoxy resin, glass, or metal 
oxides of the group of aluminum, beryllium, thorium, rare earths, or the like. 
The cover layer 3 may be applied by vapor deposition, dusting, or spraying; its 
primary characteristics should be to be resistant against thermal and mechanical 
effects. The cover layer should additionally, preferably, provide ... 

LEVEL 1 - 65 OF 68 PATENTS 

4,014,706 

Mar. 29, 1977 

-s — Solid solution ceramic materials 

INVENTOR: Waldron, Robert D., Scottsdale, Arizona 

A 2.? 



SUM: 

. . . dimensions of said structure and all physical and chemical properties of 
the solution are continuous functions of composition. The lattice symmetry may 
change within said composition range by uniform distortion of the structure as 
the composition changes. 

Rare earth- like (metallic) elements as used herein means elements of atomic 
numbers 21, 39, and/or 57-71. 

Yttrium earth (metallic) elements as used herein means elements of atomic 
numbers 39 and/or 64-71. 
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<=2> GET 1st DRAWING SHEET OF 2 

Sep. 28, 1976 

Process for making ceramic resistor materials 

INVENTOR: Fuller, Peter G. , Lakeville, Massachusetts 
Stoeckler, Hans A., Woonsocket, Rhode Island 

DETDESC: 

. . . invention also typically include additions of silicon oxide or manganese 
oxide or the like and other dopants typically incorporated in such ceramic 
compositions include lanthanum, cerium, dysprosium, and praesodyraium as well as 
other rare earths and the like commonly used in ceramic resistor materials of 
positive temperature coefficient of resistivity. Typically, the ceramic titanate 
materials produced by the process are provided with stoichiometric or slightly 
titanium-rich compositions, the compositions preferably having an ... 

LEVEL 1 - 67 OF 68 PATENTS 

3,896,616 

<=2> GET 1st DRAWING SHEET OF 1 

Jul. 29, 1975 

Process and apparatus 

INVENTOR: Keith, Carl D. , Summit, New Jersey 
Mooney, John J., Wyckoff, New Jersey 

DETDESC : 

... 0.1 to 1.5%. The catalytic element may contain, with or without the 
platinum group metals, one or more catalytic materials which may include, for 
example, chromium, manganese, vanadium, copper, iron, cobalt, nickel, rare 
earths, and the like. 

The relative sizes of the initial and subsequent catalytic elements may be 
such that their volume ratio, i.e. the superficial volume of the subsequent 
catalyst to the initial catalyst, including void spaces within the catalytic 
masses, is often at least about ... 

LEVEL 1 - 68 OF 68 PATENTS 

3,791,143 

<=2> GET 1st DRAWING SHEET OF 1 

- - Feb. 12, 1974 

PROCESS AND APPARATUS 



* 

INVENTOR: Keith, Carl Q. , Summit, New Jersey 
Mooney, John J., Wyckoff, New Jersey 

DETDESC: 

... 1.5 percent. The catalytic element may contain, with or without the 
platinum group metals, one or more catalytic materials which may include, for 
example, chromium, manganese, vanadium, copper, iron, cobalt, nickel, rare 
earths, and the like. 

The relative sizes of the initial and subsequent catalytic elements may be 
such that their volume ratio, i.e., the superficial volume of the subsequent 
catalyst to the initial catlyst, including void spaces within the catalytic 
masses, is often at least about ... 
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INVENTOR: Su, Sophia R., Weston, Massachusetts 
O'Connor, Margaret, Worcester, Massachusetts 
Butler, Scott, N. Oxford, Massachusetts 

... [*13] oxygen for at least 2 hr. 

[*14] 14. A method in accordance with claim 11 wherein said mixture fu 
comprises at least about 3 w/o grain aligned clusters of a like rare earth 
barium copper oxide superconductor. 

[*15] 15. A method in accordance with claim 11 wherein said rare earth 



5,344,815 



<=2> GET 1st DRAWING SHEET OF 4 



Sep. 6, 1994 



Fabrication of high T C superconducting helical resonator 

coils 




barium copper oxide suj^^onductor is an yttrium barium ^^>per oxide 
superconductor . 

LEVEL 1 - 2 OF 4 PATENTS 
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<=2> GET 1st DRAWING SHEET OF 5 

Aug. 17, 1993 

Eddy current separator and method of making a rotor 

INVENTOR: Kauppila, Raymond, Marquette, Michigan 
Nowak, Gregory, Girard, Pennsylvania 

... as follows : 

[*1] 1. A rotor for an eddy current separator comprising a rotor body 
having generally cylindrical, outer peripheral surfaces designed to be rotated 
at a design speed; 

plate- like rare earth permanent magnets; 

adhesive means attaching said plate- like rare earth permanent magnets to said 
outer peripheral surfaces of said rotor body at a bond line; 

said plate- like rare earth permanent magnets being disposed in longitudinal 
rows extending from one end of said rotor to the other; 

said plate- like rare earth permanent magnets in a particular row having a 
polarity on their outer end opposite the polarity of an outer end of said 
plate- like permanent magnets in adjacent rows; 

a fiber means . . . 

... [*3] equal to that of carbon. 

[*4] 4. A rotor for an eddy current separator comprising a rotor body 
having generally cylindrical, outer peripheral surfaces designed to be rotated 
at a design speed; 

plate- like rare earth permanent magnets; 

adhesive means attaching said plate- like rare earth permanent magnets to said 
outer peripheral surfaces of said rotor body at a bond line; 

said plate- like rare earth permanent magnets being disposed in longitudinal 
rows extending from one end of said rotor to the other; 

said plate- like rare earth permanent magnets in a particular row having a 
polarity on their outer end opposite the polarity of an outer end of said 
plate- like permanent magnets in adjacent rows; 

fiber means wrapped . . . 

... [*7] body having a polygonal outer periphery; 

said polygonal outer periphery having a plurality of circumf erentially 
disposed adjacent flat surfaces of equal width extending longitudinally of 

Pat. No. 5236091, *7 

said rotor from end to end thereof; 

plate- like rare earth permanent magnets having a width substantially equal to 
the width of sides of said polygonal outer periphery and attached to said flat 

B"2- 



surfaces by adhesive; 




said plate- like rare earth permanent magnets extending substantially 

^continuously „from _end to end of said rotor^ ^ - v ^^^^^^^^,:^2^^^^^-iL'^ - — 

r™ :--xsai4 shell being made of an electrically non- conductive materia b and adapted - 
to receive-said rotor; - — . *~ ■ 

a heat shield being . . . 

LEVEL 1 - 3 OF 4 PATENTS 
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<=2> GET 1st DRAWING SHEET OF 5 

Nov. 10, 1992 

Grain boundary junction devices using high T c 
superconductors 

INVENTOR: Chaudhari, Praveen, Briarcliff Manor, New York 
Chi, Cheng-Chung J., Yorktown Heights, New York 
Dimos, Duane B., Upper Montclair, New Jersey 

Mannhart, Jochen D., Metzingen, New York, Federal Republic of Germany 
Tsuei, Chang C, Chappaqua, New York 

• • • 1*4] copper oxide material having a superconducting onset temperature 
greater than 77 K. 

[*5] 5. The device of claim 4, where said superconducting material includes 
an atom selected from the group consisting of rare earth atoms and rare 
earth- like atoms. 

[*6] 6. The device of claim 4, where said superconducting material includes 
an alkaline earth atoms. 

[*7] 7. The device of claim 4, where said superconducting material includes 
bismuth. 

[*8] 8. The device of claim 1, where ... 

LEVEL 1 - 4 OF 4 PATENTS 

4,681,625 

<=2> GET 1st DRAWING SHEET OF 11 

Jul. 21, 1987 

Methods for simultaneously desulfurizing and degassing 

steels 

INVENTOR: Wilson, William G., 820 Harden Dr., Pittsburgh, Pennsylvania 15229 

. . . [*21] metals to be added in the tube to enhance desulfurization are 
those which are known to have the ability to reduce the oxygen content of the 
steel, but also have the ability to form sulfides which would float out of the 
steel into the slag which include magnesium, calcium, barium, rare earths and 
the like. 

[*22] 22. The method as claimed in claims 1 or 5 wherein the ferro-alloys 
and elemental metals to be added in the tube are those necessary to obtain the 
desired chemical analysis of the finished steel such as ferro- . . . 
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Nov. 11, 1997 

Process for manufacturing a superconducting composite 

INVENTOR: Sibata, Kenichiro, Hyogo, Japan 
Sasaki, Nobuyuki, Hyogo, Japan 
Yazu, Shuji, Hyogo, Japan 
Jodai, Tetsuji, Hyogo, Japan 



SUM: 



... Ho-Cu-0 system or Ba-Dy-Cu-0 system* compound, oxide which possess the 
"qulisi-perovskite type crystssrlr^^r^^S£e in crF^^sifg^a^ or^S^F^inbi^celly^ distorted 
perovskite or a distorted oxygen-deficient perovskite or the like. 



The abovementioned type superconductors can be prepared from a powder mixture 
Consisting of oxides and/or carbonates containing constituent elements of said 
superconductor. The powder mixture may include optionally oxides and/or 
carbonates of at least . . . 

FOCUS - 2 OF 107 PATENTS 

5,679,980 

<=2> GET 1st DRAWING SHEET OF 5 

Oct. 21, 1997 

Conductive exotic-nitride barrier layer for 
high-dielectric- constant material electrodes 

INVENTOR: Summerfelt, Scott R . , Dallas, Texas 

DETDESC : 

TABLE 

* * Conductive perovskite like 

FOCUS - 3 OF 107 PATENTS 

5,665,628 

<=2> GET 1st DRAWING SHEET OF 5 

Sep. 9, 1997 

Method of forming conductive amorphous-nitride barrier layer 
for high-dielectric-constant material electrodes 

INVENTOR: Summerfelt, Scott R., Dallas, Texas 

DETDESC : 

TABLE 

* * Conductive perovskite like 

FOCUS - 4 OF 107 PATENTS 

5,661,112 

<=2> GET 1st DRAWING SHEET OF 3 

Aug. 26, 1997 

Superconductor 

INVENTOR: Hatta, Shinichiro, 201-1028, Higashinakafuri-2-chome, Hirakata-shi, 
Japan 

Higashino, Hidetaka, A2-505, 117, Hitotsuyacho, Matsubara-shi, Japan 
Hirochi, Kumiko, 22, Keihanhondori- 1-chome, Moriguchi-shi , Japan 
Adachi, Hideaki, 3-1-505, Mitsuirainaraimachi, Neyagawa-shi, Japan 

... [*1] film being a transition metal element selected from Pt, Au, Ag, 
Pd, Ni and Ti the composition A-B-Cu-0 of said oxide film being in the form of 
layered perovskite- like structure. 

[*2] 2. A superconductor according to claim 1, wherein an additional metal 
film is formed on said oxide film,: r or the -oxide_r^ilms-rand- metal films are 
laminated alternately to form a multi- llayef-str.uctuf e\ [ 



FOCUS - 5 OF 107 PATENTS 

CL 



5,648, 114 



<=2> GET 1st DRAWING SHEET OF 4 
Jul. 15, 1997 

Chemical vapor deposition process for fabricating layered 

super lattice materials 

INVENTOR: Paz De Araujo, Carlos A., Colorado Springs, Colorado 

Watanabe, Hitoshi, Tokyo, Japan 

Scott, Michael C . , Colorado Springs, Colorado 

Mihara, Takashi, Saitaraa, Japan 

DETDESC: 

. . . Layered superlattice materials may be summarized more generally under the 
formula: [See Original Patent for Chemical Structure Diagram] 

where Al, A2 . . .A represent A-site elements in the perovskite-like 
structure, which may be elements such as strontium, calcium, barium, bismuth, 
lead, and others, SI, S2 . . . Sk represent super- lattice generator elements, 
which usually is bismuth, but can also be materials such as yttrium, scandium, 
lanthanum, antimony, chromium, thallium, and other elements with a valence of + 
3, Bl, B2 . . . BI represent B-site elements in the perovskite-like structure, 
which may be elements such as titanium, tantalum, hafnium, tungsten, niobium, 
zirconium, and other elements, and Q represents an anion, which may be elements 
such as oxygen, fluorine, chlorine and hybrids of these elements, such ... 

... [*14] s2 > . . . Sk[xk]< + sk> Bl[yl]< + bl> B2[y2]< + b2 > . . . 
Bl[yl]< + bl> Q[z]< - 2> , where Al, A2 . . . Aj represent A-site elements in a 
perovskite-like structure, SI, S2 . . . Sk represent superlattice generator 
elements, Bl, B2 . . . Bl represent B-site elements in said perovskite-like 
structure, Q represents an anion, the superscripts indicate valences of the 
respective elements, the subscripts indicate an average number of atoms of the 
element in the unit cell, and at least wl and yl are non-zero, and wherein said 
A- ... PAG 

FOCUS - 6 OF 107 PATENTS 
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Jul. 15, 1997 

Method for manufacturing superconducting ceramics in a 

magnetic field 

INVENTOR: Yamazaki, Shunpei, Tokyo, Japan 

SUM: 

... 30o K. by a method in which a mixture of chemicals in a suitable 
composition is compacted and fired. These superconducting ceramics form a 
quasi-molecular atomic unit in a perovskite-like structure whose unit cell is 
constructed with one layer in which electrons have essentially one-dimensional 
motion, whereas a number of crystalline grains are arranged at randam with 
diverse crystalline directions, and therefore the critical current density is 



... cm from conventional several millimeters. The breadth and thickness may 
be more flexibly controlled by skilled persons according to the invention in 
comparison with the prior art technique. 

Superconducting materials are constructed'* in perbvslfite-like structures as 
illustrated in FIG. 1 in accordance with t>7e"pre>eji$;/inveiitioxi. The structure 
comprises copper atoms 2, an intervening* com>BX^ p^\3 sm ^oxsfMii.~atoms z fL.and-6^ 
surrounding the copper . . . 

C3 



DRWDESC : 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram showing the configuration of the 
perovskite-like molecular sturcture in accordance with the present invention. 

FIGS. 2(A) and 2(B) are top and side sectional views showing an apparatus for 
manufacturing superconducting ceramics in accordance with the present invention. 

FOCUS - 7 OF 107 PATENTS 
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Jul. 8, 1997 

Rare earth substituted thallium-based superconductors 

INVENTOR: Tallon, Jeffrey Lewis, 3 Marine Drive, York Bay, Eastbourne, New 
Zealand 

Presland, Murray Robert, 4/1 Mahina Bay Road, Mahina Bay, Eastbourne, New 
Zealand 

ABST: 

... lanthanide rare earth elements and where 0.3 </= a,b </= 0.7, 0.05 </= c 
</= 1.1,2 - c </= d </= 1.95, 0.05 </= e </= 1, 1.9 </= f </= 2.1 and 6.5 </= g 
</= 7.5. These compounds, which are layered perovskite-like oxides, exhibit a 
high chemical stability, form readily into nearly single phase, do not require 
adjustment of oxygen stoichiometry after synthesis and compositions may be 
chosen allowing superconductivity at temperatures . . . 

SUM: 

. . . for example, do not require adjustment of oxygen stoichiometry after 
synthesis, and compositions may be chosen allowing superconductivity at 
temperatures exceeding 100 K. 

The novel compounds described herein have the same tetragonal layered 
perovskite-like structure of the parent compound T10 .5PbO .5CaSr2Cu207 comprising 
in sequence: a T10.5Pb0.50 layer with Tl/Pb occupying square comer-shared sites 
and oxygen distributed about the face centre; a SrO layer with . . . 

FOCUS - 8 OF 107 PATENTS 
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May 6, 1997 

Electrodes comprising conductive perovskite-seed layers for 

perovskite" dielectrics 

INVENTOR: Summerfelt, Scott R., Dallas, Texas 
Beratan, Howard R., Dallas, Texas 

ABST: 

... layer and the conductive oxide layer each comprise the same metal. The 
metal should be conductive in its metallic state and should remain conductive 
when partially or fully oxidized. Generally, the perovskite-seed layer has a 
perovskite or perovskite-like crystal structure and lattice parameters which are 
similar to the perovskite dielectric layer formed thereon. At a given deposition 
temperature, the crystal quality and other properties of the perovskite 
dielectric will generally be enhanced by depositing it on.... 

sum: . . JlTZZir-r-Zr- 

v . -As used herein, the term-™h£gh^ a -dielectric ~- 

constant greater than about 50 at device operating temperature. As used herein 
the term perovskite 11 means a material with a perovskite or perovskite-like 




crystal structure. As^^ed herein the term "die lectric^^ when used in reference 
to a perovskite, means a non-conductive perovskite, pyroelectric, ferroelectric, 
or high-dielectric-constant oxide material. The deposition of a ... 

... structure. To facilitate perovskite crystal formation, perovskite 
dielectrics such as PZT have been deposited on some conductive perovskites such 
as YBa2Cu30[7 - x ]and (La,Sr)Co03. Deposition of PZT on a substrate with a 
perovskite or perovskite- like crystal structure normally minimizes the formation 
of the pyrochlore phase and improves the properties of the perovskite 
dielectric. However, the materials used thus far for the deposition surface have 
several problems. For example, they typically involve new cations such ... 

... layer each comprise the same metal. The metal should be conductive in its 
metallic state and should remain conductive when partially or fully oxidized, 
and when in a perovskite. Generally, the perovskite-seed layer has a perovskite 
or perovskite- like crystal structure and lattice parameters which are similar to 
the perovskite dielectric layer formed thereon. At a given deposition 
temperature, the crystal quality and other properties of the perovskite 
dielectric will generally be enhanced by depositing it on . . . 

DETDESC: 

TABLE 

ruthenate seed layer perovskite- like materials 

FOCUS - 9 OF 107 PATENTS 

5,611,854 

Mar. 18, 1997 

Seed crystals with improved properties for melt processing 
superconductors for practical applications 

INVENTOR: Veal, Boyd W., Downers Grove, Illinois 
Paulikas, Arvydas, Downers Grove, Illinois 
Balachandran, Uthamalingam, Hinsdale, Illinois 
Zhong, Wei, Chicago, Illinois 

DETDESC : 

... Although PbTi03 is shown in the Table, other perovskites of the form 
RTi03, when R is La or a rare earth are good candidates. EuTi03 has a lattice 
parameter of 3,897 [Angstrom] . NdGa03, and other perovskite- like oxides with 
the prototype GdFe03 structure should also serve well. NdGa03 is available as a 
commercial substrate material. Others may also be commercially available, 
particularly LaCr03 which has many industrial applications. 

Oxides with the GdFe03 ( ... 
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Feb. 11, 1997 

Method for manufacturing lattice-matched substrates for 
high-T[c] superconductor films 

INVENTOR: Bednorz, Johannes G., Wolfhausen, Switzerland 
Mannhart, Jochen D. , Thalwil, Switzerland 
Mueller, Carl A., Hedingen, Switzerland^- v_ 
Schlom, Darrell G., State College, Pennsylvania ^ - » ...!.■;-._.!- 

... a close match-preferably approaching an ideal match- of^ the lattice 
parameters of a substrate-without a buffer layer-to a selected high-T[c 



cr 



] superconductor material having a perovskite or a perovskite- like crystal 
structure can be achieved by a method comprising the following steps: 
Determining the relevant lattice constant or constants of the selected 
superconductor material; choosing a desired orientation of the superconductor 
layer to ... 

... for the deposition of the superconductor. 

One preferred method of the invention for manufacturing a lattice-matched 
substrate for a film of a selected high-T[c ] superconductor material having a 
perovskite or perovskite- like crystal structure at a selected orientation 
relative to the film dimensions comprises the steps set forth below. 

The preferred method of the invention includes the step of determining a 
relevant lattice constant or constants of the selected . . . 

. . . make the codeposition from separate sources each containing one or more 
of the materials combined to form the buffer layer. 

Preferred substrate component materials include strontium titanate SrTi03 and 
lanthanum aluminate LaA103 for perovskite- like superconductor materials such as 
YBa2Cu307 - delta . 

In the following description, a preferred method for manufacturing 
crystalline substrate material having essentially the same lattice constant as 
the corresponding lattice constant of a ... 
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Jan. 14, 1997 

Epitaxy of high T[C ] superconductors on silicon 

INVENTOR: Himpsel, Franz J., Mt. Kisco, New York 

SUM: 

... first showed superconducting behavior in mixed copper-oxides, typically 
including rare earth and/or rare earth- like elements and alkaline earth 
elements, for example La, Ba, Sr, . . . , and having a perovskite- like 
structure . 

Materials including the so called "1-2-3" phase in the Y-Ba-Cu-0 system have 
been found to exhibit a superconducting transition temperature in excess of 77K. 
R B 
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Dec. 31, 1996 

Method of determining a space group 

INVENTOR: I to, Tatsuya, Kawasaki, Japan 
Kawai, Masahito, Kawasaki, Japan 
Yasukawa, Yoshihito, Kawasaki, Japan 

DETDESC: - — - - ■ - — • ™ . -.. . 

... present invention will be described with re#exepce.. : t:o FIG. 15 to FIG. 20. 
Let it be assumed here that a crystal as_a ta'rget'-of analysis is. one of_ 4 
~LaGdSrCu04.~ In the case" of investigatiolF'fi^ 

oxide superconductor, it is an effective technique of investigating a new 
substance to laminate partial structures to grasp a laminate structure 



characteristic of the ^mbstance . The structure analysis^^f the target crystal by 
this technique will ... 
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Dec. 31, 1996 



Electrodes comprising conductive perovskite-seed layers for 

perovskite dielectrics 

INVENTOR: Summerfelt, Scott R . , Dallas, Texas 
Beratan, Howard R., Dallas, Texas 

ABST: 

... layer and the conductive oxide layer each comprise the same metal. The 
metal should be conductive in its metallic state and should remain conductive 
when partially or fully oxidized. Generally, the perovskite-seed layer has a 
perovskite or perovskite- like crystal structure and lattice parameters which are 
similar to the perovskite dielectric layer formed thereon. At a given deposition 
temperature, the crystal quality and other properties of the perovskite 
dielectric will generally be enhanced by depositing it on ... 

SUM: 

... As used herein, the term "high-dielectric-constant 11 means a dielectric 
constant greater than about 50 at device operating temperature. As used herein 
the term perovskite 11 means a material with a perovskite or perovskite- like 
crystal structure. As used herein the term "dielectric", when used in reference 
to a perovskite, means a non- conductive perovskite, pyroelectric, ferroelectric, 
or high-dielectric-constant oxide material. The deposition of a ... 

... structure. To facilitate perovskite crystal formation, perovskite 
dielectrics such as PZT have been deposited on some conductive perovskite such 
as YBa2Cu30[7-x ]and (La,Sr)Co03. Deposition of PZT on a substrate with a 
perovskite or perovskite- like crystal structure normally minimizes the formation 
of the pyrochlore phase and improves the properties of the perovskite 
dielectric. However, the materials used thus far for the deposition surface have 
several problems. For example, they typically involve new cations such ... 

... layer each comprise the same metal. The metal should be conductive in its 
metallic state and should remain conductive when partially or fully oxidized, 
and when in a perovskite. Generally, the perovskite-seed layer has a perovskite 
or perovskite- like crystal structure and lattice parameters which are similar to 
the perovskite dielectric layer formed thereon. At a given deposition 
temperature, the crystal quality and other properties of the perovskite 
dielectric will generally be enhanced by depositing it on ... 



DETDESC : 

TABLE 

ruthenate seed layer perovskites or perovskite 

* * like materials (e.g. 
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Dec. 17,^296 



Method of making conductive amorphous -nitride barrier layer 
-jrr. ^ r-^ - for- high-dielectric-eon&ta^^trate^ 

INVENTOR: Sumraerfelt, Scott K. , Dallas, Texas 

C7 



DETDESC: 



TABLE 

* * Conductive perovskite like 
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Dec. 10, 1996 

Superconductive compounds and process for producing said 

compounds 

INVENTOR: Cavazos, Ramon G., Paseo de la Reforma 403, Primer Piso, Mexico D.F. 
06500 

DETDESC : 

... A. Muller in their article entitled "Possible High Tc Superconductivity 
in Ba-La-Cu-0 System" . (Zeitschrift fur Physik B-Condensed Matter 64,189-193 
(1986), reported: "... perovskite- like-mixed valent copper compound. Upon 
cooling, the samples show a linear decrease in resistivity, then an 
approximately logarithmic increase, interpreted as a beginning of localization. 
Finally, an abrupt decrease by ... 
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Oct. 8, 1996 

Magnetoresistive sensor utilizing a sensor material with a 
perovskite- like crystal structure 

INVENTOR: Von Helmolt, Rittmar, Erlangen, Federal Republic of Germany 
Wecker, Joachim, Roettenbach, Federal Republic of Germany 

ABST: 

A magnetoresistive sensor may be constructed with material having a 
perovskite- like crystal structure and an increased magnetoresistive effect. The 
material is based on the composition (Al) [ 1-x] (A2) [x]MnO[z] , with Al (trivalent) 
selected from Y, La, or a lanthanide, A2 (bivalent) from an alkaline- . . . 

SUM: 

BACKGROUND OF THE INVENTION 

The present invention relates to a magnetoresistive sensor with a layer made 
of a sensor material that possesses a perovskite- like crystal structure and 
exhibits an increased magnetoresistive effect. 

The general structure and operation of magnetoresistive sensors with thin 
films made of ferromagnetic transition metals are explained further in, for 
example, the book "Sensors", Vol. ... 

... x]Se (cf. "Journal of Applied Physics," Vol. 38, No. 3, Mar. 1, 1967, pp. 
959-964). A corresponding effect is also evident in NdO .5PbO .5Mn03 crystals; 
these crystals have a perovskite- like structure (cf. "Physics B," Vol. 155, 
1989, pp. 362-365). However, the change in^electxical resistance as a function 
of magnetic induction observed in these material systems^ is confined to low ... 

~*7". i 7" 75fcc\ir only to "a reduced extent^ in ■a'"s^nsbr'"Mi^^xsr i tliat' ¥ is "the subject" 
of a German patent application No. P 43 10 318.9 (not previously disclosed). 

C 6 



This material possesse^a perovskite- like crystal struWre and exhibits an 
increased magnetoresistive effect. A composition based on (Al) [ 1-x] (A2) [x]MnO[x 
]is to be selected for the material, such that the trivalent constituent Al at 
least contains . . . 

. . . sensor according to an embodiment of the present invention includes at 
least two layers, a first layer and a second layer. Each of the first and second 
layers is made of a sensor material that possesses a perovskite- like crystal 
structure and exhibits an increased magnetoresistive effect. The sensor material 
of each of the first and second layers has a composition based on 
(Al)[ l-x](A2)[x]MnO[z] , where Al is a trivalent ... 



DETDESC : 

... indicated can also contain minimal impurities with less than 0.5 atomic 
percent of each impurity element. Exemplary embodiments for corresponding 
materials are therefore LaO . 67BaO . 33Mn03, or PrO .5SrO .5Mn03 , or 
Nd0.33Ca0.67Mn03, or (DyO . 67MgO . 33) (MnO . 8CuO . 2)02 . 9 . All these materials have 

Pat. No. 5563331, * 
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a perovskite- like crystal structure and are characterized by an increased 
magnetoresistive effect M[r ]of, in particular, more than 10%, and preferably 
more than 50%. The effect is thus considerably greater than in known Cu/Co 
multilayer systems. 



... 1557-1559). According to the present invention, corresponding layers of 
the sensor material are advantageously deposited onto substrates whose 
respective crystalline unit cell has dimensions matched to the unit cell of the 
sensor material. Substrate materials that also have a perovskite- like crystal 
structure are therefore particularly suitable. Corresponding exemplary 
embodiments are SrTi03, MgO, LaA103, NdGa03, MgA1204, or Y-stabilized Zr02 
(abbreviated YSZ) . In addition, however, Si substrates that are coated with a 
special intermediate . . . 

... [*1] a layer system comprising at least two layers, including: 
a first layer; and 



a second layer; 

wherein each of said first and second layers comprises a sensor material that 
possesses a perovskite- like crystal structure and exhibits an increased 
magnetoresistive effect, such that the sensor material of each of said first and 
second layers has a composition based on (Al) [ 1-x] (A2) [x]MnO[z] , wherein Al is a 

[*4] similar to said first layer and layers similar to said second 

layer. 

[*5] 5. A magnetoresistive sensor according to claim 2; wherein the layer 
system is deposited on a substrate made of a material that has a 
perovskite- like crystal structure. 

[*6] 6. A magnetoresistive sensor according to claim 1, wherein the first 
layer and the second layer have different thicknesses. 

[*7] 7. A magnetoresistive sensor according to claim 6, wherein the layer 
system includes . . . 

. .. [*7] similar to said first layer -and layers similar to said second 
layer. ™ _ 

fes-f^Ss] r^-&r A magnetoresistive senspr^ccoxd^jig tg^l&iM. 6_,^wher t ein , the -fey^r^^ 
system is deposited on a substrate made of a material that has a 
perovskite- like crystal structure. 



[*9] 9. A raagnetoresistive sensor according to claim 1, wherein the layer 
system includes more than two layers which alternate between layers similar to 
said first layer and layers similar to said second layer. 

[*10] 10. A magnetoresistive sensor according to claim 9, wherein the layer 
system is deposited on a substrate made of a material that has a 

Pat. No. 5563331, *10 
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perovskite- like crystal structure. 

[*11] 11. A magnetoresistive sensor according to claim 1, wherein the layer 
system is deposited on a substrate made of a material that has a 
perovskite- like crystal structure . 

[*12] 12. A magnetoresistive sensor according to claim 1, wherein 0.25 </= 
x </= 0.75. 

[*13] 13. A raagnetoresistive sensor according to claim 1, wherein z = 3. 
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Sep. 10, 1996 



Method of forming a superconductor microstrip transmission 

line 



INVENTOR: Simon, Randy W., Long Beach, California 
Piatt, Christine E., El Segundo, California 
Lee, Alfred E., Torrance, California 
Lee, Gregory S., West Los Angeles, California 



REF-CITED: 

. . . 61(l):28-35 (1973). 
Geballe, "Paths to Higher Temperature Superconductors," Science, vol. 259, Mar. 
12, 1993, pp. 1550-1551. 

Geller, S., et al., "Crystal lographic Studies of Perovskite- like Compounds. II. 
Rare Earth Alurainates," Acta. Cryst., 9:1019-1025 (1956). 

Geller, S., "Crystallographic Studies of Perovskite- like Compounds. IV. Rare 
Earth Scandates, Vanadites, Galliates, Orthochroraites ," Acta Cryst., 10:243-248 
(1957). 

Gulyaev,, Yu V., et al., "YBa2Cu30[7 - x ]Films with a High-temperature ... 
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Sep. 3, 1996 

Josephson junction device comprising high critical 
temperature crystalline copper superconductive layers 

INVENTOR: Agostinelli, John A., Rochester, New York 
Mir, Jose M., Webster, New York 
Lubberts, Gerrit, Penfield, New York 
Chen, Samuel, Penfield, New York 

DETDESC: — ^ _ >A (l 

. . . - can take any convenient form capable of permitting* -deposition of USCO 
^iherepn -as— a thin film. - -^i^>^~? * '^..-r^^---^^ ---W — fes 

In a specifically preferred form of the invention SUB" is chosen from 



C/6> 



s exhibit a perovskite or perovskite- like crystal 
structure. Strontium titanate is an example of a perovskite crystal structure 
which is specifically preferred for use as a substrate. Lanthanum aluminate 
(LaA103), lanthanum gallium oxide (LaGa03) and potassium tantalate are ... 
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Jun* 18, 1996 

Metalorganic chemical vapor deposition of layered structure 

oxides 

INVENTOR: Desu, Seshu B., Blacksburg, Virginia 
Tao, Wei, Blacksburg, Virginia 
Peng, Chien H., Blacksburg, Virginia 
Li, Tingkai, Blacksburg, Virginia 
Zhu, Yongfei, Blacksburg, Virginia 

SUM: 

... 1961), 695; G. A. Smolenski, V. A. Isupov and A. I. Agranovskaya , Fiz 
Tverdogo Tela, 3, (1961), 895). These compounds have a pseudo-tetragonal 
symmetry and the structure is comprised of stacking of perovskite- like units 
between (Bi202)<2 + > layers along the pseudo-tetragonal c-axis. A large number 
of these compounds do not contain any volatile components in their sublattice 
that exhibits spontaneous polarization. The tendency for ... 

PAGE 22 
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Jun. 4, 1996 

L[a]A103 Substrate for copper oxide superconductors 

INVENTOR: Simon, Randy W., Long Beach, California 
Piatt, Christine E., El Segundo, California 
Lee, Alfred E., Torrance, California 
Lee, Gregory S., West Los Angeles, California 

REF-CITED: 

. . . 61(l):28-35 (1973). 
Gaballe, "Paths to Higher Temperature Superconductors, Science, vol. 259, Mar. 
12, 1993, pp. 1550-1551. 

Geller, S., et al., "Crystal lographic Studies of Perovskite- like Compounds. II. 
Rare Earth Alurainates," Acta. Cryst., 9:1019-1025 (1956). 

Geller, S., "Crystal lographic Studies of Perovskite- like Compounds. IV. Rare 
Earth Scandates, Vanadites, Galliates, Orthochromites ," Acta Cryst., 10:243-428 
(1957). 

Gulysev, Yu V., et al., YBa2CU30[7-x ]Films with a High-temperature ... 
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Jun. 4, 1996 - T 

High-frequency substrate material forrthin^fii^ layered 
- . perovskite* supelrb^^ --'^n - 

INVENTOR: Simon, Randy W., Long Beach, California 



Piatt, Christine E., E^^Segundo, California 

Lee, Alfred E., Torrance, California 

Lee, Gregory S., West Los Angeles, California 



REF-CITED: 

... A., et al., ,! The Flux Shuttle-A Josephson Junction Shift Register 
Employing Single Flux Quanta," Proceedings of the IEEE, 61(l):28-35 (1973). 
Geller, S,, "Crystallographic Studies of Perovskite- like Compounds. Rare Earth 
Scandates, Vanadites, Galliates, Orthochromites , " Acta Cryst . , 10:243-251 
(1957). 

Gurvitch, M., et al., "Preparation and Substrate Reactions of Superconducting 
Y-Ba-Cu-0 Films," . . . 

... in the Coprecipitation of Carbonate and Hydroxide Compounds of Lanthanum 
and Aluminum," Russian Journal of Inorganic Chemistry, vol. 22, No. 11, pp. 
1622-1625, 1977. 

S. Geller et al., "Crystallographic Studies of Perovskite- like Compounds. II. 
Rare Earth Aluminates," Acta Cryst., vol. 9, pp. 1019-1025, 1956. 
J. Kilner et al., "Electrolytes for the High Temperature Fuel Cell; Experimental 
and Theoretical . . . 

FOCUS - 22 OF 107 PATENTS 
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May 21, 1996 

Ferroelectric dielectric memory cell can switch at least 
giga cycles and has low fatigue - has high dielectric 
constant and low leakage current 

INVENTOR: Paz de Araujo, Carlos A., Colorado Springs, Colorado 
Cuchiaro, Joseph D., Colorado Springs, Colorado 
Scott, Michael C, Colorado Springs, Colorado 
McMillan, Larry D., Colorado Springs, Colorado 

ABST: 

. . . s2 > . . . Sk xk < + ak > Bl yl < + bl> B2 y2 < + b2 > . . . Bl yl < + 
bl> Q z < - 2> , where Al, A2 . . . Aj represent A-site elements in a 
perovskite- like structure, SI, S2 . . . Sk represent super lattice generator 
elements, Bl, B2 . . . Bl represent B-site elements in a perovskite- like 
structure, Q represents an anion, the superscripts indicate the valences of the 
respective elements, the subscripts indicate the number of atoms of the element 
in the unit cell, and at least wl and yl are non-zero. Some of these materials 
are extremely low . . . 

SUM: 

... 676 (1962) and Chapter 8 pages 241-292 and pages 624 & 625 of Appendix F 
of the Lines and Glass reference cited ^above. As outlined in section 15.3 of the 
Smolenskii book, the layered perovskite- like materials can be classified under 
three general types: 

(I) compounds having the formula A ra - 1 Bi2M m 0 3m + 3 , where A = Bi<3 + > 
, Ba<2 + > , Sr< . . . 

... strontium titanates Sr2Ti04, Sr3Ti207 and Sr4Ti3010; and 

(III) compounds having the formula AmMra0 3m+2 , including compounds 
such as Sr2Nb207, La2Ti207 , Sr5TiNb4017, and Sr6Ti2Nb4020 . 

Smolenskii pointed out that the perovskite- like layers may.have different 
thicknesses, depending on the value of m, and that^ th^yperovsiite AM03 is in 
principal the limiting example of any type of _ lay erjed" perovskite- like structure 
-*a&ith~ nt — -inf inity Smolenskii also not&d*&h4& i^r^e . J*XB^w.iiK-miniinuigL -^13%^ 
thickness (m = 1) is denoted by P and the bismuth-oxygen layer is denoted by B, 
then the type I compounds may be described as . . . BP m BP m . . . . Further 



C(2_ 



ra is a fractional number then ^Pe lattice contains 
perovskite-like layers of various thicknesses, and that all the known type I 
compounds are f erroelectrics . Similarly, Smolenskii noted that the type two 
compounds could be represented as . . . SP m SP m . . . where P is the 
perovskite-like layer of thickness m and S is the strontium-oxygen connecting 
layer, and that since the type I and type II compounds have similar 
perovskite-like layers, the existence of "hybrid* compounds such as . . . BP m 
SP n BP m SP m . . . "should not be ruled out", though none had been obtained at 
that time. 

Pat. No. 5519234, * 
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Up to now, these layered ferroelectric . . . 



... s2 > . . . Sk xk < + sk> Bl yl < + bl> B2 y2 < + b2 > . . . Bl yl < + bl> 
Q z < - 2> , where Al, A2 . . . Aj represent A-site elements in a 
perovskite-like structure, SI, S2 . . . Sk represent superlattice generator 
elements, Bl, B2 . . . Bl represent B-site elements in a perovskite-like 
structure, Q represents an anion, the superscripts indicate the valences of the 
respective elements, the subscripts indicate the average number of atoms of the 
element in the unit cell, and at least wl and yl are non-zero. Preferably, the 

. . . layered superlattice material comprises a material having a localized 
structure, within a grain or other larger or smaller unit, which localized 
structure contains predominately repeatable units containing one or more 
perovskite-like layers and one or more intermediate non-perovskite-like layers 
spontaneously linked in an interdependent manner. 

In another aspect the invention provides a non-volatile ferroelectric memory 
comprising: a ferroelectric memory cell including a layered superlattice ... 

DETDESC : 

... curves as shown in FIG. 5C, which show fatigue of less than 30%, which is 
much less than for any ferroelectric material on which endurance tests had been 
performed in the prior art. It was realized that the SrBi4Ti4015 was one of the 
layered perovskite-like materials catalogued by Smolenskii, and thought that 
perhaps the natural layered structure of these materials might be the source of 
the low-fatigue property. Other devices were fabricated having the structure 
shown in FIG. 2C, i.e. a ... 

... flexible than the lattice of a ferroelectric material. Turning to FIG. 
13, a layered superlattice material 92 is illustrated. Smolenskii recognized 
that what we call the layered superlattice materials spontaneously form into 
layers 94 with a perovskite-like structure which alternate with layers 96 having 
a simpler structure. Depending on the material, the perovskite-like layers 94 
may include one or a plurality of linked layers of perovskite-like octahedrons 
90. As an example, FIG. 14 shows a unit cell of the material ABi2B2< + 5> 09, 
which is the formula for strontium bismuth tantalate (SrBi2Ta209) and other 
layered superlattice materials, such as tantalum, niobium, and tungsten, having 
a element with a valence of + 5 in the B-site. In this structure, each 
perovskite-like layer 94 includes two layers of octahedrons 90 which are 
separated by layers 96 of a material that does not have a perovskite-like 
structure. In this material the primitive unit cell consists of two perovskite 
layers 94 and two non-perovskite layers 96, since the structure shifts between 
the layers 98A and 98B. In FIG. ... 

... 015, which is the formula for strontium bismuth titanate (SrBi4Ti4015) 
and other layered superlattice materials having an element, such as titanium, 
hafnium, and zirconium, having a valence of + 4 in the B-sites. In this material 
each the perovskite-like layer 94 has four layers of octahedrons 90. 

As the understanding of what Smolenskii called^a layered perovskite-like 
structure increased, the inventors have realized _that~ these materials are more 
than a substance which spontaneously forms in layers . , -This_ is. seen most ea^il^ iT 
by an example. Strontium bismuth tantalate (SrBi2Ta209) can be considered to 

Pat. No. 5519234, * 
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be 



... in the following definition: (B) a material having a localized structure, 
within a grain or other larger or smaller unit, which localized structure 
contains predominately repeatable units containing one or more perovskite- like 
layers and one or more intermediate non-perovskite- like layers spontaneously 
linked in an interdependent manner. 

It has been discovered that the layered superlattice materials catalogued by 
Smolenskii et al. are all likely candidates for fatigue free switching 
f erroelectrics and dielectric materials that are resistant to ... 

. . . x2 < + s2 > . . . Sk xk < + sk> Bl yl < + bl> B2 y2 < + b2 > . . . Bl yl 

< + bl> Q z < - 2> , 

where Al, A2 . . . Aj represent A-site elements in the perovskite- like 
structure, which may be elements such as strontium, calcium, barium, bismuth, 
lead, and others SI, S2 . . . Sk represent superlattice generator elements, 
which usually is bismuth, but can also be materials such as yttrium, scandium, 
lanthanum, antimony, chromium, thallium, and other elements with a valence of + 
3, Bl, B2 . . . Bl represent B-site elements in the perovskite- like structure, 
which may be elements such as titanium, tantalum, hafnium, tungsten, niobium, 
zirconium, and other elements, and Q represents an anion, which generally is 
oxygen but may also be other elements, such as fluorine, ... 

... [*2] s2 > . . . Sk xk < + sk> Bl yl < + bl> B2 y2 < + b2 > . . . Bl yl 

< + bl> Q z < - 2> , where Al, A2 . . . Aj represent A-site elements in a 
perovskite- like structure, SI, S2 . . . Sk represent superlattice generator 
elements, Bl, B2 . . . Bl represent B-site elements in a perovskite- like 
structure, Q represents an anion, the superscripts indicate the valences of the 
respective elements, the subscripts indicate the average number of atoms of the 
element in the unit cell, and at least wl and yl are non-zero. 



[*3] 



3. A 
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Apr. 2, 1996 



Conductive exotic-nitride barrier layer for 
high-dielectric- constant materials 



INVENTOR: Summerfelt, Scott R 



• * 



Dallas, Texas 



DETDESC: 



TABLE 



Conductive perovskite like materials 
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Method of forming high-dielectric-coristalnt- material 
electrodes comprising sidewall -spacers' 



INVENTOR: Nishioka, Yasushiro, Tsukuba, Texas, Japan 
Summerfelt, Scott R., Dallas, Texas 




Park , Kyung-Ho , Tsukuba , Japan 
Bhattacharya, Pijush, Midnapur, India 



DETDESC : 

TABLE 

* * Conductive perovskite like 
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Dec. 26, 1995 

Metalorganic chemical vapor deposition of layered structure 

oxides 

INVENTOR: Desu, Seshu B., Blacksburg, Virginia 
Tao, W., Blacksburg, Virginia 

SUM: 

... 34, (1961), 695; G. A. Smolenski, V. A. Isupov and A. I. Agranovskaya, 
Fiz Tverdogo Tela, 3, (1961), 895). These compounds have pseudo- tetragonal 
symmetry and the structure is comprised of stacking of perovskite- like units 
between (Bi202)<2 + > layers along the pseudo-tetragonal c-axis. A large number 
of these compounds do not contain any volatile components in their sublattice 
that exhibits spontaneous polarization. The tendency for ... 
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Process for fabricating materials for ferroelectric, high 
dielectric constant, and integrated circuit applications 

INVENTOR: Paz de Araujo, Carlos A., Colorado Springs, Colorado 
Scott, Michael C, Colorado Springs , Colorado 
Cuchiaro, Joseph D., Colorado Springs, Colorado 
McMillan, Larry D. , Colorado Springs, Colorado 

SUM: 

... 676 (1962) and Chapter 8 pages 241-292 and pages 624 & 625 of Appendix F 
of the Lines and Glass reference cited above. 

As outlined in section 15.3 of the Smolenskii book, the layered 
perovskite- like materials can be classified under three general types: 

(I) compounds having the formula A m-1 Bi2M m 0 3m + 3 , where A = Bi<3 + > , 
Ba<2 + > , Sr< . . . 

. . . s2> . . . Sk xk < + sk> Bl yl < + bl> B2 y2 < + b2> . . . Bl yl < + bl> Q 

z < - 2> , 

where Al, A2 . . . Aj represent A-site elements in a perovskite- like 
structure, SI, S2 . . . Sk represent superlattice generator elements, Bl, B2 . . 
. Bl represent B-site elements in a perovskite- like structure, Q represents an 
anion, the superscripts indicate the valences of the respective elements, the 
subscripts indicate the average number of atoms of ^the— element in the unit cell, 
andV at least wl and yl are non-zero. Preferably, the A- .7 - A ^ 

DETDESC : 

... compatible with, or can be designed to be compatible with, the other 



or 



materials commonly used in integrated circuits, such a^^ilicon and gallium 
arsenide . 

The class of materials are those disclosed by Smolenskii as having a layered 
perovskite- like structure, as discussed in the Background of the Invention. It 
has been realized that these materials are more than a substance which 
spontaneously forms in layers. This is seen most easily by an example. Strontium 
bismuth tantalate (SrBi2Ta209) can ... 



... in the following definition: (B) a material having a localized structure, 
within a grain or other larger or smaller unit, which localized structure 
contains predominately repeatable units containing one or more perovskite- like 
layers and one or more intermediate non-perovskite- like layers spontaneously 
linked in an interdependent manner. 

It is well-known that compounds having the perovskite structure may be 
described in terras of the general formula ABQ3, where A and B are cations and Q 
is an anion. In the ... 

Pat. No. 5468679, * 
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... flexible than the lattice of a ferroelectric material. Turning to FIG. 
13, a layered superlattice material 92 is illustrated. Smolenskii recognized 
that what we call the layered superlattice materials spontaneously form into 
layers 94 with a perovskite- like structure which alternate with layers 96 having 
a simpler structure. Depending on the material, the perovskite- like layers 94 
may include one or a plurality of linked layers of perovskite- like octahedrons 
90. As an example, FIG. 14 shows a unit cell of the material ABi2B2< + 5> 09, 
which is the formula for strontium bismuth tantalate (SrBi2Ta209) and other 
layered superlattice materials, such as tantalum, niobium, and tungsten, having 
a element with a valence of + 5 in the B-site. In this structure, each 
perovskite- like layer 94 includes two layers of octahedrons 90 which are 
separated by layers 96 of a material that does not have a perovskite- like 
structure. In this material the primitive unit cell consists of two perovskite 
layers 94 and two non-perovskite layers 96, since the structure shifts between 
the layers 98A and 98B. In FIG. ... 

... 015, which is the formula for strontium bismuth titanate (SrBi4Ti4015) 
and other layered superlattice materials having an element, such as titanium, 
hafnium, and zirconium, having a valence of + 4 in the B-sites. In this material 
each the perovskite- like layer 94 has four layers of octahedrons 90. 

It has been discovered that the layered superlattice materials catalogued by 
Smolenskii et al. are all likely candidates for fatigue free switching 
ferroelectrics and dielectric materials that are resistant to ... 

. . . x2 < + s2> . . . Sk xk < + sk> Bl yl < + bl> B2 y2 < + b2> . . . Bl yl 
<bl> Q z < - 2> , 

where Al, A2 . . . Aj represent A-site elements in the perovskite- like 
structure, which may be elements such as strontium, calcium, barium, bismuth, 
lead, and others SI, S2 . . . Sk represent superlattice generator elements, 
which usually is bismuth, but can also be materials such as yttrium, scandium, 
lanthanum, antimony, chromium, thallium, and other elements with a valence of + 
3, Bl, B2 . . . Bl represent B-site elements in the perovskite- like structure, 
which may be elements such as titanium, tantalum, hafnium, tungsten, niobium, 
zirconium, and other elements, and Q represents an anion, which generally is 
oxygen but may also be other elements, such as fluorine, ... 
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Superconducting thin film and a method for preparing the 



c/6 



same 



INVENTOR: Itozaki, Hideo, Hyogo, Japan 
Tanaka, Saburo, Hyogo, Japan 
Fujita, Nobuhiko, Hyogo, Japan 
Yazu, Shuji, Hyogo, Japan 
Jodai, Tetsuji, Hyogo, Japan 

SUM: 

... structure. The term of quasi-perovskite type means a structure which can 
be considered to have such a crystal structure that is similar to 
Perovskite-type oxides and includes an orthorhombica 1 ly distorted perovskite or 
a distorted oxygendef icient perovskite or the like. 

The superconducting thin film may be also another type of superconductor 
consisting mainly of a compound oxide represented by the formula: 

THETA 4( PHI 1-q ,Ca q ) m Cu . . . 
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Thin film high TC oxide superconductors and vapor deposition 
methods for making the same 

INVENTOR: Chaudhari, Praveen, Briarcliff Manor, New York 

Gambino, Richard J., Yorktown Heights, New York 

Koch, Roger H., Amawalk, New York 

Lacey, James A., Mahopac, New York 

Laibowitz, Robert B., Peekskill, New York 

Viggiano, Joseph M. , Wappingers Falls, New York 

SUM: 

. . . areas . 

It is another object of the present invention to provide continuous, smooth 
copper oxide superconductive films exhibiting superconductivity at temperatures 
in excess of 40o K. and methods for making these films, where the films exhibit 
perovskite- like structure. 

It is another object of this invention to provide transition metal oxide 
superconductive films including a rare earth element, or rare earth- like 
element, where the films exhibit superconductivity at temperatures greater than 
40o ... 

... earth-like element, B is an alkaline earth element, and y is sufficient 
to satisfy valence demands of the composition. 

It is another object of the present invention to provide smooth, continuous 
copper oxide superconducting films having a perovskite- like crystal structure 
and exhibiting superconductivity at temperatures in excess of 40o K., and to 
provide methods for making these films. 
SUMMARY OF THE INVENTION 

The films of this invention are oxide superconductors exhibiting 
superconductivity at temperatures in excess of ... 

... addition to being continuous, smooth, and of excellent compositional 
uniformity. The Cu oxide films are therefore considered to be unique examples of 
this class of films, as are the processes for making them. 

Typically, the films are characterized by a perovskite- like crystalline 
structure, such as those described in more detail by C. Michel and B. Rayeau~ii* 
Revue ^Dder -'■ ^" — - - ^'*w--ss::~ — — „- - : : -$^3^;- 
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Chimie Minerale, 21^>. 407 (1984). These films are ^feraed by a ... 
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Aug. 8, 1995 

Method for preparing copper oxide superconductor containing 

carbonate radicals 

INVENTOR: Kinoshita, Kyoichi, Hoya, Japan 
Yamada, Tomoaki, Higashiraurayama, Japan 

SUM: 

... novel superconducting material. 
Description of the Prior Art 

Several types of copper oxide superconductors have been discovered since 
high-To superconductivity was detected in the La-Ba-Cu-0 system. 
Superconductivity would arise from the layered perovskite- like structure having 
Cu06 octahedra, or Cu05 pyramids, or Cu02 square planes as a building unit. The 
layered perovskite- like structure and a sufficient carrier concentration of the 
material are essential factors for making the material superconducting as 
indicated by Osamura & Zhang (Japan. J.Appl.Phys .26, L2094-L2096, 1987). ... 
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Method of making artificial layered high T c superconductors 

INVENTOR: Graf, Volker, Wollerau, Switzerland 
Mueller, Carl A., Hedingen, Switzerland 

DETDESC : 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

One material particularly suited as a substrate in the epitaxial growth of 
high T c superconductor material is strontium titanate, SrTi03, which forms 
crystals like perovskite (FIG. 1). Each titanium ion 1 is octahedrally 
surrounded by six oxygen ions 2, the bigger strontium ions 3 being disposed in 
the spaces in between. At room temperature, ... 
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Jun. 20, 1995 

Continuous or serai-continuous laser ablation method for 
depositing fluorinated superconducting thin film having 
basal plane alignment of the unit cells deposited on 
non- lattice-matched substrates 

INVENTOR: Ovshinsky, Stanford R., Bloomfield Hills, Michigan-^ . _ 

Young, Rosa, Troy, Michigan --^= • 

... growth of a crystalline superconducting material in a manner as if 
mimicking the orientation of a substrate having an identical lattice structure 



without the presence ofsuch a substrate lattice structl^?. Simply stated, an 
"epitaxial- like" perovskite superconducting material grown on a 
non- lattice-matched substrate would nonetheless be characterized by a lattice 
structure identical to the lattice structure which would be present if the 
material was grown on a perovskite substrate. Thus, " ... 
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Jun. 13, 1995 

Process for raanuf acturing a composite oxide superconducting 

wire 

INVENTOR: Yamamoto, Susumu, Hyogo, Japan 

Murai, Teruyuki, Hyogo, Japan 

Kawabe , Nozorou , Hyogo , Japan 

Awazu, Tomoyuki, Hyogo, Japan 

Yazu, Shuji, Hyogo, Japan 

Jodai, Tetsuji, Hyogo, Japan 

DETDESC: 

. . . term of "quasiperovskite type structure" means any oxide that can be 
considered to have such a crystal structure-that is similar to perovskite-type 
oxides and may include an orthorhorabically distorted perovskite or a distorted 
oxygen-deficient perovskite or the like. 

In practice, the element ct is preferably selected from Ba, Sr and/or Ca and 
the element beta is preferably selected from Y, La and/or lanthanid such as Sc, 
Ce, Gd, Ho, Er, Tin, Y b, . . . 
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Jun. 13, 1995 

Process for fabricating materials for ferroelectric, high 
dielectric constant, and integrated circuit applications 

INVENTOR: Paz de Araujo, Carlos A., Colorado Springs, Colorado 
Cuchiaro, Joseph D., Colorado Springs, Colorado 
Scott, Michael C, Colorado Springs, Colorado 
McMillan, Larry D., Colorado Springs, Colorado 

SUM: 

... 676 (1962) and Chapter 8 pages 241-292 and pages 624& 625 of Appendix F 
of the Lines and Glass reference cited above. 

As outlined in section 15.3 of the Smolenskii book, the layered 
perovskite- like materials can be classified under three general types: 

(I) compounds having the formula A m-1 Bi2M m 0 3m + 3 , where A = Bi<3 + > , 
Ba<2 + > , Sr< . . . 

. . . s2> . . . Sk xk < + sk> Bl yl < + bl> B2 y2 < + b2> . . . Bl yl < + bl> Q 
z < - 2> , where Al, A2 . . . Aj represent A-site elements in a perovskite- like 
structure, SI, S2 . . . Sk represent superlattice generator elements, Bl, B2 . . 
- Bl represent B-site elements in a perovskite- like structure, Q represents an 
anion, the superscripts indicate the valences of the- respective elements, the 
subscripts indicate the average number of atoms of the element in the unit cell, 
-jindva£ least wl-and yl are non-zero. Preferably-*- the .-^ .>-;-- -dL ati 

DETDESC : 
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... compatible with^^tr can be designed to be compatHfe with, the other 
materials commonly used in integrated circuits, such as silicon and gallium 
arsenide . 



The class of materials are those disclosed by Smolenskii as having a layered 
perovskite- like structure, as discussed in the Background of the Invention. It 
has been realized that these materials are more than a substance which 
spontaneously forms in layers. This is seen most easily by an example. Strontium 

bismuth tantalate (SrBi2Ta209) can ... 

... in the following definition: (B) a material having a localized structure, 
within a grain or other larger or smaller unit, which localized structure 
contains predominately repeatable units containing one or more perovskite- like 
layers and one or more intermediate non-perovskite- like layers spontaneously 
linked in an interdependent manner. 

It is well-known that compounds having the perovskite structure may be 
described in terras of the general formula ABQ3, where A and B are cations and Q 
is an anion. In the ... 

... flexible than the lattice of a ferroelectric material. Turning to FIG. 
13, a layered super lattice material 92 is illustrated. Smolenskii recognized 

Pat. No. 5423285, * 
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that what we call the layered superlattice materials spontaneously form into 
layers 94 with a perovskite- like structure which alternate with layers 96 having 
a simpler structure. Depending on the material, the perovskite- like layers 94 
may include one or a plurality of linked layers of perovskite- like octahedrons 
90. As an example, FIG. 14 shows a unit cell of the material ABi2B2< + 5> 09, 
which is the formula for strontium bismuth tantalate (SrBi2Ta209) and other 
layered superlattice materials, such as tantalum, niobium, and tungsten, having 
a element with a valence of + 5 in the B-site. In this structure, each 
perovskite- like layer 94 includes two layers of octahedrons 90 which are 
separated by layers 96 of a material that does not have a perovskite- like 
structure. In this material the primitive unit cell consists of two perovskite 
layers 94 and two non-perovskite layers 96, since the structure shifts between 
the layers 98A and 98B. in FIG. ... 

... 015, which is the formula for strontium bismuth titanate (SrBi4Ti4015) 
and other layered superlattice materials having an element, such as titanium, 
hafnium, and zirconium, having a valence of + 4 in the B-sites. In this material 
each the perovskite- like layer 94 has four layers of octahedrons 90. 

It has been discovered that the layered superlattice materials catalogued by 
Smolenskii et al. are all likely candidates for fatigue free switching 
ferroelectrics and dielectric materials that are resistant to ... 

... Sk xk < + sk> Bl yl < + bl> B2 y2 < + b2> . . . Bl yl < + bl> Q z < - 2> 
,tra (1) 

where Al, A2 . . . Aj represent A-site elements in the perovskite- like 
structure, which may be elements such as strontium, calcium, barium, bismuth, 
lead, and others SI, S2 . . . Sk represent superlattice generator elements, 
which usually is bismuth, but can also be materials such as yttrium, scandium, 
lanthanum, antimony, chromium, thallium, and other elements with a valence of + 
3, Bl, B2 . . . Bl represent B-site elements in the perovskite- like structure, 
which may be elements such as titanium, tantalum, hafnium, tungsten, niobium, 
zirconium, and other elements, and Q represents an anion, which generally is 
oxygen but may also be other elements, such as fluorine, ... 
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Process for producing an elongated sintered article 





INVENTOR: Yaroamoto, Susurau, Hyogo, Japan 
Kawabe, Nozorau, Hyogo, Japan 
Awazu, Tomoyuki, Hyogo, Japan 
Murai, Teruyuki, Hyogo, Japan 

SUM: 

. . . term quasi-perovskite type means a structure which can be considered to 
have such a crystal structure that is similar to perovskite- type oxides and 
includes an orthorhombical ly distorted perovskite or a distorted 
oxygen-deficient perovskite or the like. 

The sintering operation of the powder mixture is carried out at temperature 
which is higher than 600o C. but is not higher than the lowest melting point of 
any component in the material powder to be sintered. If the sintering 
temperature exceeds the . . . 
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Semiconductor substrate having a superconducting thin film 

INVENTOR: Itozaki, Hideo, Hyogo, Japan 
Harada, Keizo, Hyogo, Japan 
Fujimori, Naoji, Hyogo, Japan 
Yazu, Shuji, Hyogo, Japan 
Jodai, Tetsuji, Hyogo, Japan 

DETDESC : 

. . . term quasi-perovskite type means a structure which can be considered to 
have such a crystal structure that is similar to perovskite-type oxides and 
includes an orthorhombical ly distorted perovskite or a distorted 
oxygen-deficient perovskite or the like. 

An atomic ratio of the lanthanide element fl Ln":Ba:Cu is preferably 1:2:3 as 
is defined by the formula but the atomic ratio is not restricted strictly to 
this ratio. In fact, the other compound oxides having ... 
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Feb. 14, 1995 

Oxide superconductors, and devices and systems comprising 

such a superconductor 

INVENTOR: Batlogg, Bertram J., New Providence, New Jersey 
Cava, Robert J., Bridgewater, New Jersey 

DETDESC : 

... microscopy indicate a basically orthorhombic crystal structure, but there 
are also indications that, at least for some of the inventive compounds, the 
structure may be weakly raonoclinic. Both of these possibilities are intended to 
be included in the terra "perovskite- like" or analogous terms. Diffraction 
studies have also revealed the presence of a variety of long period long range 
ordered superlattices (typically in the ab plane,). - ^ . 

FIG. 2 shows the field (225 Oe)-cooled ... 

We claim: 
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[**1] 1. An articl^^omprising a superconductive el^rent comprising at least 
one superconductive material having a perovskite- like crystal structure and 
nominal formula (Pb2A2 Cu')BCu208 + delta with (A selected from the group 
consisting of Sr, Ba, Sr and Ba, Sr and Ca, and Sr, Ba and Ca; Cu 1 is selected 
from the group consisting of ... 

... [*1] parallel to the ab- plane; and wherein the composition is selected 
such that the superconductive material has a transition temperature of at least 
about 30K. 

[*2] 2. An article comprising a superconductive element comprising at least 
one superconductive material having a perovskite- like crystal structure and 
nominal formula (X2A2Cu') BCu208 + delta , where X is selected from the group 
consisting of Pb, Pb and Bi, Pb and Tl, and Pb, Bi and Tl, with X being at least 
50 atomic % of ... 
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Process for preparing high Tc superconducting material 

INVENTOR: Fujita, Nobuhiko, Hyogo, Japan 
Kobayashi, Tadakazu, Hyogo, Japan 
Itozaki, Hideo, Hyogo, Japan 
Tanaka, Saburo, Hyogo, Japan 
Yazu, Shuji, Hyogo, Japan 
Jodai, Tetsuji, Hyogo, Japan 

SUM: 

. . . quasi-perovskite type oxide means a structure which can be considered to 
have such a crystal structure that is similar to perovskite-type oxides and 
includes an orthorhombically distorted perovskite or a distorted 
oxygen-deficient perovskite or the like. 

The present invention also provides a process for producing the 
abovementioned superconducting material, characterized by sintering a mixture of 
the following powders: 

an oxide, carbonate, nitrate or sulfate of one element ,f A" selected from ... 
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Oct. 18, 1994 

Process for applying ceramic coatings using a plasma jet 
carrying a free form non-metallic element 

INVENTOR: Henne, Rudolf, Boeblingen, Federal Republic of Germany 
Weber, Winfried, Leinf elden-Echterdingen, Federal Republic of Germany 
Schiller, Guenter, Gerlingen, Federal Republic of Germany 
Schnurnberger, Werner, Stuttgart, Federal Republic of Germany 
Kabs, Michael, Hanau, Federal Republic of Germany 

SUM: 

...materials are oxidized materials, for example, spinels and _perovskites on 
a nickel or cobalt or nickel-cobalt basis. It is," however ^also conceivable to 
apply all possible kinds of spinels and perovskites in accordance with the 
jjtwenfeive .process This also applies to spinel- like.., and perovskite- like , ^ r ^^. 
compounds and to non oxidized compounds, for example, nitrides, ha 1 ides, 
carbides, etc., with nitrogen or halogens or also non-metallic compounds, 



C ^"2- 



methane or acetylene then being carried along as non-merWlic element by the 
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Copper oxide superconductor containing carbonate radicals 

INVENTOR: Kinoshita, Kyoichi, Hoya, Japan 
Yamada, Tomoaki, Higashimurayama , Japan 

SUM: 

... 2. Description of the Prior Art 

Several types of copper oxide superconductors have been discovered since 
high-T c superconductivity was detected in the La-Ba-Cu-0 system. 
Superconductivity would arise from the layered perovskite-like structure having 
Cu06 octahedra, or Cu05 pyramids, or Cu02 square planes as a building unit. The 
layered perovskite-like structure and a sufficient carrier concentration of the 
material are essential factors for making the material superconducting as 
indicated by Osaraura & Zhang ( Japan . J . Appl .Phys . 26 , L2094-L2096, 1987). ... 
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Oxide superconductor comprising Cu, Bi, Ca and Sr 

INVENTOR: Cava, Robert J., Bridgewater, New Jersey 
Sunshine, Steven A., Berkeley Heights, New Jersey 

ABST: 

Novel superconductive oxides are disclosed. The oxides all have layered 
perovskite-like crystal structure and manifest superconductivity above about 
77K. An exemplary material has composition Bi2 . 2Sr2CaO . 8Cu208 . Other materials 
are described by the nominal formula X2+xMn-xCun- ... 

SUM: 

. . . high temperature superconductors has been reported since publication of 
the above seminal papers. Most of the work deals with YBa2Cu30 x (the so-called 
1-2-3 compound) and related compounds. 

In all of these compounds the superconducting phase is perovskite-like, 
typically having orthorhombic crystal structure, and the compounds that exhibit 
high (i.e., T c > 77K) temperature superconductivity generally contain one or 
more rare earth elements. 

The discovery of high T c superconductivity in some . . . 

... likely to be stable high T c superconductors, with T c s likely to be 
above 100K. 

The novel phases all have a crystal structure that is closely related to that 
of the above described 80K compound and thus are perovskite-like. They differ 
from each other essentially only in the number of crystal planes between the two 
- Bi-0 double planes that bound the unit cell in the c-direction-, or by the size 
of the supercell. The composition of the ... 

DETDESG: - - - ^ - ^ZSESd 

... in added layers of M and Cu between the Bi-0 double layers and are 
expected to result in one or more phases of stable high T c superconductive 



material . 



All of the inventive phases have layered perovskite- like crystal structure, 
and the existence of relatively weak bonding between at least some layers may be 
the cause of the observed relatively high ductility of the inventive materials. 
It will be appreciated that by "perovskite- like" we mean not only the 
prototypical, truly cubic structure, but very significantly distortions 
therefrom . 

Material specification in accordance with the invention depends upon the 
nature of the intended use. For power transmission, or any other currentcarrying 

PAGE 
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What is claimed is: 

[*1] 1. An article comprising material perovskite- like structure and of 
nominal composition X2 + xM4-x Cu3010 +0.5 +/- delta , where [x = p/q < 
0.4, and p and q are positive integers] 0 </= x < 0.4, X is Bi and Pb, ... 
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Process for manufacturing a superconducting composite 

INVENTOR: Yaraaraoto, Susumu, Hyogo, Japan 

Murai, Teruyuki, Hyogo, Japan 

Kawabe, Nozonm, Hyogo, Japan 

Awazu, Tomoyuki, Hyogo, Japan 

Yazu, Shuji, Hyogo, Japan 

Jodai, Tetsuji, Hyogo, Japan 

DETDESC : 

. . . quasi-perovskite type structure" means any oxide that can be considered 
to have such a crystal structure that is similar to perovskite-type oxides and 
may include an orthorhombically distorted perovskite or a distorted 
oxygen-deficient perovskite or the like. 

In practice, the element alpha is preferably selected from Ba, Sr and/or Ca 
and the element beta is preferably selected from Y, La and/or lanthanid such as 
Sc, Ce, Gd, Ho, Er, Tm, Yb, Lu and the ... 
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Nonvolatile memory element composed of combined 
superconductor ring and MOSFET 

INVENTOR: Fujihira, Mitsuka, Yokohama, Japan 

DETDESC : 

... term quasi-perovskite type means a structure which can be considered to 
have such a crystal structure that is similar to perovskite-type oxides and 
includes an orthorhombically distorted perovskite or a distorted 
oxygen-deficient perovskite or the like. 

Another superconducting compound oxide which can be used t>y the present 
invention is represented by the general formula: 



CZJ( 




(M,Sr)2CuO 4- delta 

in which M stands for Y or La and . . . 
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Oxide superconductor composition and a process for the 

production thereof 

INVENTOR: Manako, Takashi, Tokyo, Japan 
Shiraakawa, Yuichi, Tokyo, Japan 
Kubo, Yoshirai, Tokyo, Japan 

SUM: 

... following formulae: 
TISr 3 - x Y x Cu207(IA) 
wherein 0.1 </= x </= 1, and 
TISr 4 - x Y x Cu309(IB) 

wherein 0.1 </= x </= 2. Unit cells of the layered perovskite- like crystal 
structures of these compositions of the formulae (IA) and (IB) may be shown 
respectively as follows: 

T10/Sr0/Cu02/Sr or Y/Cu02/SrO(IX) 

T10/Sr0/Cu02/Sr or Y/ ... 
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Epitaxy of high T c superconducting films on (001) silicon 

surface 

INVENTOR: Himpsel, Franz J., Mt. Kisco, New York 
SUM: 

... first showed superconducting behavior in mixed copper-oxides, typically 
including rare earth and/or rare earth- like elements and alkaline earth 
elements, for example La, Ba, Sr, . . . , and having a perovskite- like 
structure. Materials including the so called "1-2-3 phase in the Y-Ba-Cu-0 
system have been found to exhibit a superconducting transition temperature in 
excess of 77K. 

R B 
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High TC superconducting film 

INVENTOR : Fu j i^,^Nobuhiko , Hyogo, Japan ~ * _ v __ 

Kobayashi, Tadakazu, Hyogo, Japan 



Itozaki, Hideo, Hyogo, Japan 
Tanaka, Saburo, Hyogo, Japan 
Yazu, Shuji, Hyogo, Japan 
Jodai, Tetsuji, Hyogo, Japan 

SUM: 

. . . quasi-perovskite type oxide means a structure which can be considered to 
have such a crystal structure that is similar to perovskite-type oxides and 
includes an orthorhombical ly distorted perovskite or a distorted 
oxygen-deficient perovskite or the like. 

The present invention also provides a process for producing the 
abovementioned superconducting material, characterized by sintering a mixture of 
the following powders: 

an oxide, carbonate, nitrate or sulfate of one element "A" selected from . . . 
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Superconducting lead on integrated circuit 

INVENTOR: Yamazaki, Shunpei, Tokyo, Japan 

DETDESC : 

... subjected to supplemental annealing at 500o-600o C. for 1-2 hours as 
illustrated in FIG. 1(B). The supplemental annealing allows the superconducting 
ceramic material to form a modulated perovskite- like structure and, as a result, 
a high critical temperature is realized. On the substrate, there are provided 
superconducting leads 10 and 10* for interconnection among devices and contacts 
formed in or on the semiconductor substrate and a ... 
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Method for forming grain boundary junction devices using 
high T c superconductors 

INVENTOR: Chaudhari, Praveen, Briarcliff Manor, New York 
Chi, Cheng-Chung J., Yorktown Heights, New York 
Dimos, Duane B., Montclair, New Jersey^ 

Mannhart, Jochen D., Metzingen, New York, Federal Republic of Germany 
Tsuei, Chang C, Chappaqua, New York 

SUM: 

... first showed superconducting behavior in mixed copper-oxides, typically 
including rare earth and/or rare earth- like elements and alkaline earth 
elements, for example La, Ba, Sr, . . . , and having a perovskite- like 
structure. Materials including the so called "1-2-3 phase in the Y-Ba-Cu-0 
system have been found to exhibit a superconducting transition temperature in 
excess of 77K. R. B. ... 
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Method of forming an inorganic protective layef^ on an oxide 

superconducting film 



INVENTOR: Itozaki, Hideo, Hyogo, Japan 
Tanaka, Saburo, Hyogo, Japan 
Fujita, Nobuhiko, Hyogo, Japan 
Yazu, Shuji, Hyogo, Japan 
Jodai, Tetsuji, Hyogo, Japan 

SUM: 

. . . term of quas i-perovskite type means a structure which can be considered 
to have such a crystal structure that is similar to Perovskite-type oxides and 
includes an orthorhorabically distorted perovskite or a distorted 
oxygen-deficient perovskite or the like. 

The superconducting thin film may be also another type of superconductor 
consisting mainly of a compound oxide represented by the formula: 

THETA 4( PHI 1 - q ,Ca q ) m Cu ... 
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Spark-discharge lithography plates containing image-support 

pigments 

INVENTOR: Lewis, Thomas E., E. Harapstead, New Hampshire 
Nowak, Michael T., Gardner, Massachusetts 

DETDESC : 

... A perspective view of the first layer, labeled "Layer 0", appears in FIG. 
6E. As shown in these figures, the spinel structure contains a number of 
octahedral sites for metal ions. Like perovskite structures spinels may also be 
defective, an example being gamma-Fe203. A spinel structure may also be 
intergrown with other structures . 

In spinel compounds useful as image-support pigments, the ... 
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Process for producing an elongated superconductor 

INVENTOR: Yamamoto, Susumu, Hyogo, Japan 
Kawabe, Nozomu, Hyogo, Japan 
Awazu, Tomoyuki, Hyogo, Japan 

DETDESC: 

. . . term quasi-perovskite type means a structure which can be considered to 
have such a crystal structure that is similar to perovskite-type oxides and 
includes an orthorhombically distorted perovskite or a distorted 
oxygen-deficient perovskite or the like. 

Another superconducting compound oxide which can be prepared by the present 
invention is represented by the general formula: 

(M, Sr)2CuO 4 - delta : : ; 

- --^tn'=Sirfelr-"M -stands for Y or La and ... * .,^-.±^, «: ~; . - - ^ - ~ v. 
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Cubic perovskite crystal structure, a process of preparing 
the crystal structure, and articles constructed from the 

crystal structure 

INVENTOR: Agostinelli, John A., Rochester, New York 
Chen, Samuel, Penfield, New York 

DETDESC : 

... 1, PA-2, PA-3, PA-4 and PA-5, cited above and here incorporated by 
reference, can be employed. Highly compatible substrates are materials that 
themselves exhibit a perovskite or perovskite- like crystal structure. Strontium 
titanate is an example of a perovskite crystal structure which is specifically 
preferred for use as a substrate. Lanthanum alurainate (LaA103), lanthanum 
gallium oxide (LaGa03) and potassium tantalate are . . . 
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Process for producing a superconducting thin film at 
relatively low temperature 

INVENTOR: Tanaka, Saburo, Itami, Japan 
Itozaki, Hideo, Itami, Japan 
Higaki, Kenjiro, Itami, Japan 
Yazu, Shuji, Itami, Japan 
Jodai, Tetsuji, Itami, Japan 

SUM: 

... crystal structure. The term quasi-perovskite type means a structure which 
can be considered to be similar to perovskite-type oxides and includes an 
orthorhombically distorted perovskite or a distorted oxygen-deficient 
perovskite or the like. 

Still another example of the above-mentioned compound oxide is compound 
oxides represented by the general formula: 

THETA 4( PHI 1 - q , Ca q ) m Cu n 0 p + . . . 
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Semiconductor substrate having a superconducting thin film 

INVENTOR: Itozaki, Hideo, Hyogo, Japan 
Harada, Keizo, Hyogo, Japan 
Fujimori, Naoji, Hyogo, Japan 
Yazu, Shuji, Hyogo, Japan 
Jodai, Tetsuji, Hyogo, Japan 

DETDESC : 

. . . term quasi-perovskite type means a structure which can be considered to 
have such a crystal structure that is similar to perovskite-type oxides and 

igfi ^des^nu jgrthorhprnbica l,ly_ distort ed perovskite or a distorted / - W--^ 

oxygen-deficient perovskite or the like. 
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An atomic ratio of the lanthanide element "Ln" : Ba : Cu^s preferably 1:2:3 as 
is defined by the formula but the atomic ratio is not restricted strictly to 
this ratio. In fact, the other compound oxides having ... 
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Method for manufacturing oxide superconducting films by 

laser evaporation 

INVENTOR : Roas, Bernhard, Erlangen, Federal Republic of Germany 
Endres, Gerhard, Forchheim, Federal Republic of Germany 
Schultz, Ludwig, Bubenreuth, Federal Republic of Germany 

SUM: 

... yet exactly established. This initial product is then converted, by 
applying a heat and oxygen treatment, into the material with the desired 
superconducting phase. 

The superconductive metal-oxide phases, to be obtained in this manner, can 
have perovskite-like crystal structures and, in the case of YBa2Cu30 7 - x , 
whereby 0 < x < 0.5, have an orthorhomic structure (compare, for example, 
"Europhysics Letters", Vol. 3, No. 12, Jun. 15, 1987, pages ... 
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Superconducting materials including La-Sr-Nb-0, Y-Ba-Nb-0, 
La-Sr-Nb-Cu-O, and Y-Ba-Nb-Cu-0 

INVENTOR: Ogushi, Tetsuya, Kagoshima, Japan 
Hakuraku, Yoshinori, Kagoshima, Japan 
Ogata, Hisanao, Ibraki, Japan 

ABST: 

... V, Nb, Ta, T, Zr or Hf; 0 < x < 1; 0 < z < 1; i = 1, 3/2 or 2; 0 < y </= 
4; Gis F, CI or N; delta is oxygen defect, and having a perovskite-like crystal 
structure, show superconductivity at a temperature higher than the liquid 
nitrogen temperature. 

SUM: 

BACKGROUND OF THE INVENTION 

This invention relates to a superconducting material having a 
perovskite-like crystal structure and a superconducting part using the same, 
particularly to a superconducting material suitable for having a high 
superconducting transition temperature (Tc), and a process for producing the 
same. 

Heretofore, . . . 

DETDESC : 

DESCRIPTION OF THE PREFERRED EMBODIMENTS - r : . 

—The superconducting materials of this invention have a perovskite-like ,n 
crystal structure and represented by the formulae: 



(L x A 1 - x ) i MO y( 1) 



(LxAl-x)iMl-zCuz... 

... by laminating this superconducting material with other films of 
electrical insulating material. It is preferable to laminate a plurality of 
film-like layers alternately, respectively. Further, it is preferable to use as 
an insulating material a perovskite- like ceramic of the same series. 

Further, in the above-mentioned formulae (1) and (2), a total of valence 
number (p) of L, A and M, or L, A, M and Cu, and the valence number y of ... 

... OMITTED p SYMBOL OMITTED = SYMBOL OMITTED y SYMBOL OMITTED +/- 0.5 

Pat. No. 5183799, * 
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Further, it is preferable to include M of the valence of two. 

More in detail, the material represented by the formula (1) has a 
perovskite- like crystal structure and has as the L element at least one element 
selected from the group consisting of scandium (Sc), yitrium (Y), and lanthanide 
elements of atomic numbers 57 to 71 (La to Lu) belonging to the group . . . 

... Ta) belonging to the group Vb of the periodic table and titanium (Ti), 
zirconium (Zr) and hafnium (Hf) belonging to the group IVb of the periodic 
table, these element being able to include Cu. 

The oxide superconducting material having the perovskite- like crystal 
structure of this invention has as a fundamental constitution an octahedron 
having the M element which is an atom belonging to the group Vb or IVb as its 
center and 6 oxygen atoms. Since this material has defect of oxygen, that is, 
one or ... 

... a mutual action of strong attraction necessary for forming a hole pair or 
electron pair showing a superconducting phenomenon at a temperature of 150K or 
higher . 

The oxide superconducting material of this invention has the perovskite- like 
crystal structure as shown in FIGS. 1 and 2. These drawings show unit lattices 
of the materials represented by the formulae: 

(L x A 1 - x ) i MO y( 1) 

and ( ... 

. . . formula (4) with at least one element selected from those of the group 
IVb and Vb, the total amount of the elements of the group IVb and Vb can exceed 
the amount of Cu. 

It is also possible to produce an oxide superconducting powder having a 
perovskite- like crystal structure containing M element mainly by mixing a powder 
of oxide material represented by (L x A 1 - x ) i CuO y , wherein x is 0 < x < 
1; ... 

... Cu:M = 1:1, carrying out substitution reaction between Cu and M element 
in vacuum, and finally pulverizing the final reaction product. 

It is further possible to produce an oxide superconducting powder having a 
perovskite- like crystal structure and containing M element mainly by depositing 
in vacuum a film of pure metal of M element selected from the elements of groups 
IVb and Vb on outer surface of oxide ceramic . . . 

... 1, 3/2 or 2; y is 0 < y </= 4, containing the M element mainly (M being 
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Solid compositions for fuel cells, sensors and catalysts 

INVENTOR: Madou, Marc J., Palo Alto, California 
Otagawa, Takaaki, Fremont, California 
Sher, Arden, Foster City, California 

... f*12] selected from lanthanum, cerium, neodymium, praseodymium, or 
scandium, B is independently selected from strontium, calcium, barium or 
magnesium, Q is independently selected from nickel, cobalt, iron or manganese, 
and y is between about 0.0001 and 1, wherein the perovskite or perovskite-type 
structure has an average size and distribution of between about 50 and 200 
Angstroms in diameter; and the composite layer of between about 25 and 1000 . . 
microns in thickness; 



said composite havi: 



foultipl 



e interfaces between: 
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Solid compositions for fuel cell electrolytes 



INVENTOR: Madou, Marc J., Palo Alto, California 
Otagawa, Takaaki, Fremont, California 
Sher, Arden, Foster City, California 

... [*25] 1.5 and d is between 0.001 and less than or equal to 3, 

wherein either the first electrode material (C) or second electrode material 
(A 1 ) comprises 

A 1 - x B x QO 3 

having a perovskite or perovskite-type structure as an electrode catalyst in 
combination with 

A 1 - x B x Z 

as a polycrystalline solid electrolyte wherein 

A is independently selected from lanthanum, cerium, neodymium, praseodymium 
or scandium, 
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Chapter II 



Structure of Perovskite-type 
Compounds 



Most of the compounds with the general formula AB0 3 have the 
perovskite structure. The atomic arrangement in this structure was first 
found for the mineral perovskite, CaTi0 3 . It was thought that the unit 
cell of CaTi0 3 could be represented by calcium ions at the corners of a 
cube with titanium ions at the body center and oxygen ions at the center 
of the faces (Fig. 2.1). This simple cubic structure has retained the name 
perovskite, even though CaTi0 3 was later determined to be orthor- 
hombic by Megaw. <u Through the years it has been found that very few 
perovskite-type oxides have the simple cubic structure at room temper- 
ature, but many assume this ideal structure at higher temperatures. 

In the perovskite structure, the A cation is coordinated with twelve 
oxygen ions and the B cation with six. Thus, the A cation is normally 
found to be somewhat larger than the B cation. In order to have contact 
between the A, B, and O ions, R A -I- R G should equal N /2(R B + R Q ), 
where R A , R B and R Q are the ionic radii. Goldschmidt* 2 ' has shown that 
the cubic perovskite structure is stable only if a tolerance factor, / 
defined by R A + R Q = ty/2(R B + R G ), has an approximate range of 
0.8 < t < 0.9, and a somewhat larger range for distorted perovskite 
structures. It should be noted that conflicting reports in the literature 
make it difficult to assign the correct unit cell dimensions for these 
distorted perovskite structures. 

The ternary perovskite-type oxides described in this chapter will be 
divided into A I + B 5 + 0 3 , A 2 + B 4 "0 3 , A 3 + B 3+ 0 3 types and 
oxygen- and cation-deficient phases. The oxygen- and cation-deficient 
phases will be regard e<f as those which contain considerable vacancies 
and not those phases which are only slightly non-stoichiometric. Many 
of these contain B ions of one element in two valence states and should 
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78 CRYSTALLOGRAPH1C STRUCTURES 



tetragonal phase, and the metal-to-insulator transition occurs at the tetragonal- 
to-orthorhombic phase boundary x = 0.35 (Matt7, Sleil). 



D. PEROVSKITE TYPE SUPERCONDUCTING STRUCTURES 

In their first report on high-temperature superconductors Bednorz and Muller 
referred to their samples as "metallic, oxygen deficient . . . perovskite like 
mixed valent copper compounds/' Subsequent work has confirmed that the new 
superconductors do indeed have these characteristics. In this section we will 
comment on their perovskite- 1 ike aspects. 

1. Atom Sizes 

In the oxide superconductors Cu replaces the Ti 4+ ions (0.68 A) of perovskite, 
and in most cases retains the CuO-> layering with two oxygens per copper in the 
layer. Other cationic replacements tend to be Bi, Ca, La, Sr, Tl, and Y for the 
larger Ba, forming "layers" containing only one oxygen or none per cation. We 
see from the following list of ionic radii 

Cu : - 0.72 A 
BP' 0.74 A 

Y 1 - 0.94 A 

Tl*- 0.95 A 

Bi^ 0.96 A 

Ca-~ 0.99 A (VM) 

Sr- 1 " 1.12 A 
La'' 1.14 A 

Ba : * 1.34 A 
0-- 1.32 A 

that there are four size groups, with all other cations significantly smaller then 
the Ba of perovskite. The common feature of Cu0 2 layers that are planar or close 
to planar establishes a fairly uniform lattice size in the a J? plane. The parame- 
ters of the compounds LaSrCuO (a = b = 3.77 A), YBaCuO(o = 3.83 A, b = 
3.89 A), BiSrCaCuO (a = b = 3.82 A), and TIBaCaCuO (a = b = 3.86 A) 
are all between the ideal fee oxygen lattice value of 3.73 A and the perovskite 
one of 4.01 A . 

Table VI-2 gives the ionic radii of the positively charged ions of various ele- 
ments of the periodic table. These radii are useful for estimating changes in lat- 
tice constant when ionic substitutions are made in existing structures. Thev also 
provide some insight into which types of substitutions will be most favorable. 
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TABLE VI 2. Ionic Radii in Angstroms of Selected Elements for Various Positive 
Charge States" 
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STABLE VI-2. (continued) 



Element 



-f 1 



+2 



+3 



+ 4 



+5 



+6 



26 
27 
28 
29 
30 



Fe 
Co 
Ni 
Cu 
Zn 



0.96 
0.88 



0.74 
0.72 
0.69 
0.72 
0.74 



0.64 
0.63 



39 


Y 






40 


Zr 


1.09 




41 


Nb 


1.00 




42 


Mo 


0.93 




43 


Tc 






44 


Ru 






45 


Rh 






46 


Pd 




0.80 


47 


Ag 


1.26 


0.89 


48 


Cd 


1.14 


0.97 



Second transition series (4d n ) 
0.94 



0.68 



Third transition series (5d n ) 



0.79 
0.74 
0.70 

0.67 

0.65 



0.69 



0.62 



0.62 
0.69 
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CRYSTALLOGRAPHIC STRUCTURES 



A. INTRODUCTION 

To properly understand the mechanisms that bring about the superconducting 
state in particular materials it is necessary to know the structures of the com- 
pounds that exhibit this phenomenon. Single-crystal structure studies have been 
carried out to determine the dimensions of the unit cell, the locations of the 
atoms in this cell, electronic charge distributions, and the possible presence of 
atomic irregularities. Neutron powder diffraction has also provided much of the 
detailed structure information found in this chapter (e.g., Antso, Beech, Cappo, 
Coxzz, Davil , Dayzz, Greed, John4. Jorge, Jorgl , Paulz, Torar, Vakni, Yamag, 
Yanz2). More routine X-ray powder pattern measurements which can identify a 
known structure and provide the unit cell dimensions are useful for checking the 
quality of samples, as was explained in Section V I. 

The numerical values of quantities such as lattice parameters and bond 
lengths show some variation in the literature, and many of our quoted values will 
be typical ones. Much of the quantitative structural information is organized in 
the tables. 

In the beginning of this chapter we will introduce the perovskite structure and 
indicate how it is related to the oxide superconductors. Then we will describe the 
21 structure of LaSrCuO and the 123 structure of YBaCuO, we will show how 
each is generated from a perovskite prototype, and we will clarify its layering 
scheme. The chapter will end with descriptions of the structures of the newer 
high-transition-temperature bismuth and thallium compounds. 
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B. PEROVSKITES 

Much has been written about the oxide superconductor compounds being 
perovskite types, so we will begin with a description of the perovskite structure. 
This will permit us to develop some of the notation to be used in describing the 
structures of the superconductors themselves. 

1. Cubic Form 

Above 200°C barium titanate crystallizes in the perovskite structure, which is 
cubic, so the three lattice parameters are all equal (i.e., a = b - c). The unit cell 
contains one formula unit BaTi0 3 and the atoms are located in the following 
special positions (Wyck2, p. 390): 



Ba (la) i.i.i 
Ti (lb) 0,0,0 
O (3c) O.O.i; O.i.O; i.0,0 



(VM) 



where we have employed the crystallographic notation (la) for an a-type lattice 
site which contains one atom, (3c) for a c-type lattice site which contains three 
atoms, and so on. Each atomic position is given by three coordinates, such as 
0,0,5 for the oxygen located at x = 0. y = 0. z = 0.5a. This arrangement corre- 
sponds to placing a titanium atom on each apex, a barium atom in the body 
center, and an oxygen atom on the center of each edge of the cube, as illustrated 
on Fig. VM. We see from the figure that the barium atoms are 12-fold coordi- 
nated and the titaniums have sixfold (octahedral) coordination. The lattice con- 
stant or length of the unit cell is a = 4.0118 A at 201 °C. The crystallographic 
space group is Pm3m, Oj. 

An alternate way to represent this structure, which is commonly used in solid- 
state texts and in crystallography monographs (e.g.. Wyck2). is to locate the 




Fig. VI- 1. Perovskite cubic unit cell showing titanium on the apices and oxygen in the 
edge-centered positions. Barium, which is in the body center, is not shown. 
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origin at the barium site; this places titanium in the center and the oxygens on 
the centers of the cube faces. The representation (Eq. VM) given above is more 
convenient for comparison with the structures of the oxide superconductors. 

The compound LaBaCu 2 O s was found to have a cubic perovskite subcell with 
the lattice parameter a = 3.917 A (Sishe). 

2. Tetragonal Form 

Atroom temperature barium titanate is tetragonal with the unit cell dimensions 
a — 3.9947 A and c = 4.0336 A 9 which is close to cubic. For this lower symme- 
try the oxygens are assigned to two different sites, a single site along the side 
edges and a twofold one at the top and bottom. The atomic positions (Wvck2 
p. 401) J ' 



Ba i,i t 0.488 

Ti 0,0,0 

(XI) 0,0,0.511 

CK2) 0,^,-0.026; £,0,-0.026 



(VI-2) 



are shown in Fig. VI-2. The distortions from the ideal structure of Fig. VM are 
exaggerated on this sketch. We will see later that a similar distortion occurs in 
the YBaCuO structure. The cubic and tetragonal atom arrangements (VI- 1) and 
(VI-2) are compared in Table VM, and we see from this table that the deviation 
from cubic symmetry is actually quite small. 

3. Orthorhombic Form 

When barium titanate is cooled below 5°C it undergoes a transition with a fur- 
ther lowering of the symmetry to the orthorhombic space group Amm2, C 2v , and 



TABLE VM. Comparison of Atom Positions of BaTi0 3 in Its Cubic, Tetragonal and 
Orthorhombic Forms* 



Group Atom 



Cubic and Tetragonal 

x y 



Cubic Tetragonal Orthorhombic 



TiO, 



BaO 



TiO> 



( 



Ti 

O 

O 

O 

Ba 

Ti 

O 

O 



0 

0 
i 

2 

0 
I 

2 

0 

0 

I 

2 



0 
I 

2 

0 



2 

0 
I 

2 

0 



1 
1 
1 

I 

2 
I 

2 

0 

0 
0 



1 

0.974 
0.974 
0.511 
0.488 
0 

-0.026 
-0.026 



2 
I 

2 

0 
0 
0 



-The x ano> coordinates are the same for both positions. The orthorhombic form z coordinates are 
also given <Wyck2, pp. 390, 401, 405). 
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Fig. VI-2. Perovskite tetragonal unit cell showing the puckering of the Ti-O layers. 



an enlargement of the unit cell to accommodate two formula units (BaTi0 3 ) 2 . 
The enlarged cell is rotated by 45° relative to the higher-temperature ones, as 
shown on Fig. VI-3, and therefore its a and b lattice parameters are larger by 
the factor V2. The three lattice constants are a - 5.669 = 4.009%/? A, b = 
5.682 = 4.018\/T A, and c = 3.990 A. There are no longer any special sites, 
and the atomic positions are (Wyck2, p. 405): 



Ba 
Ti 

O(l) 
0(2) 



(2a) 
(2b) 
(2a) 
(4e) 



0,i/ + ^,0; i,w,0 with u = 0.510 
0,* + ^; i.w.i- with ii = 0.490 
u,v+2-,0; -n.v+i.0; w + i,v,0; -w + ^v.O 
with u = 0.253, v = 0.237 



where u = 0 for Ba. 

One should note that in Eq. (VI-3) Ba and 0(1) are in the same (2a) type of 
site with different values of the parameter w. Figure VI-3 shows the coordinates 
of the atoms in the orthorhombic cell drawn using the approximation « ± for 
0.490 and 0.510 and «i for 0.253 and 0.237. 

A comparison of Eqs. Vl-1 to VI-3 indicates that the transformation from 
cubic to tetragonal involves only shifts in the z coordinates of atoms, while the 
orthorhombic phrase differs from the cubic one only through shifts in atom posi- 
tions within xy planes (see TaBle VI-1). 

4. Atom Arrangements 

The ionic radii of Ba 2+ (1.34 A) and O 2 " (1.32 A) are almost the same, and 
together they form a face-centered cubic (fee) close-packed lattice with the 
smaller Ti 4+ ions (0.68 A) located in octahedral holes. The octahedral holes of a 
close-packed oxygen lattice have a radius of 0.545 A , and if these holes were 
empty the lattice parameter would be a = 3.73. as shown on Fig. Vl-4a. If each 



CRYSTALLOGRAPHIC STRUCTURES 




ofX „ " T metm " re ^ to "~ a P«Vhi»8 apart 

ftrth!l h K^ nS j- '"""^"al distortion illustrated „„ r J. vH^Jft! 
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wISf/ 1 " 3 * At T POSiUOn$ ° f RegU,ar and A,te ™<* ^uO, Structure Both of 
Which Correspond to Space Group 74/mmm, Z)fr wmcto, Both of 

Regular Structure Alternate Structure 



Complex Idea/ ; 



Cu0 2 
OLa 



Atom 


Site 


X 


.V 


r<xi) 


4c 


I 

2 


0 


CKl) 


4c 


0 


2 


CCu 


2a 


0 


0 


[ U 


4e 


1 

2 


i 

2 


C<X2) 


4e 


0 


0 



LaO | = 0.667 j^ 2> 



A~ 1 1 
2 2 

4e 0 0 
f<Xl) 4c 0 £ 
0 



2 

1 I 

2 2 



i jO(l) 4c 

CCu 2a 2 y 

LaO i = 0.333 U 4e 0 0 

(.0(2) 4e I i 



OLa i = 0.167 f 00 * 4c 0 0 

(La 4e i i 

fO(l) 4c A o 

j CXI) 4c 0 



CuO 



2 



^Cu 2a 0 0 



2 


Atom 


Site 


X 


y 


z 


| 


run 


4C 


i 

2 


0 


1 


I 


0(1) 


4c 


o 


2 


l 


1 


Cu 


2a 


n 

V 


A 
U 


1 


0.862 


La 


A* 


i 

2 


1 

2 


0.862 


0.818 












0(2) 


4d 


0 


I 
2 


I 




(X2) 


4d 


1 

2 


0 


4 

I 


0.682 










4 


0.638 


La 


4e 


0 


0 


0.638 


i 

2 


<X1) 


4c 


0 


1 

2 


i 


2 


CHD 


4c 


I 

2 


0 


2 
1 


I 

0.362 


Cu 
La 


2a 
4e 


1 

2 

0 


i 

2 

0 


2 

I 

0.362 


0.318 












(X2) 


4d 


1 

2 


0 


4 




0(2) 


4d 


0 


1 




0.182 








2 


4 


0.138 


La 


4e 


t 

2 


1 

2 


0.138 


0 


0(1) 


4c 


1 

2 


0 


0 


0 


CKl) 


4c 


0 


I 

2 


0 


0 


Cu 


2a 


0 


0 


0 



. " « in me regular 

r values ,n column 2 are for the prototype perovskite. 



Z?r„ tS *K°V etra f LaSrCu ° conductors with various values of x y 
and 6 in the formula (U,. x Sr x ) 2 . r Cu0 4 . 4 . * 

2. Alternate Tetragonal Form 

US^SS»Z r d T USSCd thC tetrag0na ' structure «* b adopted by 
LaSrCuO superconductors. It has a variant (Hutir, Oguch) called the Nd CuO 

<4e) sites in the same space group, corresponding to 

OC) (4d) 0.U; 4.0.4; i.0.*: 0,U (VI-7) 

^anrflh" 8 at f ° m n are : n the p ° Siti ° nS « iven ^ ( VI-6) and listed in Table 
turL i,nHc? K n,t ^ uf SketChed 0n the ri « ht - hand side <* Fig. VI-5. This struc 
su^nd^ct UnStab ' e te,atiVe t0 ^ W « ™ nt ^«> a " d «" - i— ^ 
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tetragonal phase, and the metal-to-insulator transition occurs at the tetragonal- 
to-orthorhombic phase boundary* = 0.35 (Matt7. S.etl). 

D. PEROVSKITE-TYPE SUPERCONDUCTING STRUCTURES 

in their first report on high-temperature superconductor Bednor, ^and MCWer 
referred to their samples as "metallic, oxygen deficient ^ . . P-jJ^^ 
mixed valent copper compounds." Subsequent h " ^ 
superconductors do indeed have these characteristics. In this section 
comment on their perovskite-like aspects. 

1. Atom Sizes 

In the oxide superconductors Cu replaces the Ti" ions (0.68 A) of perovskite 
and in most ca£ retains the Cu0 2 layering with two oxygens per copper ^ in h 
layer. Other cationic replacements tend to be B,, Ca, La, Sr, Tl. and Y for the 
larger Ba. forming "layers" containing only one oxygen or none per cation. We 
see from the following list of ionic radn 



Cu 2+ 0.72 A 

Bi 5+ 0.74 A 

Y- ,T 0.94 A 

TI- ,+ 0.95 A 

Bi 1+ 0.96 A (VI-4) 

Ca 2+ 0.99 A 

Sr 2+ 1.12 A 

La ,+ 1.14 A 

Ba 2+ 1-34 A 

0-- 1 .32 A 



that there are four size groups, with all other cations significantly smaller then 

to planar establishes a fairly uniform lattice size in the . b plane f^™™ 
tersof the compounds LaSrCuOU, = b = 3.77 A). YBaCuO(a - 3.83 A * 
3 89 A) BiSrCaCuO (a = b = 3.82 A), and TIBaCaCuO (« = b - 3.86 A) 
a« altLw^ the idea, fee oxygen lattice value of 3.73 A and the perovskite 

0n TaL»eVI-2 gives the ionic radii of the positively charged ions of various ele- 
ments of the periodic table. These radii are useful for estimating 
tice constant when ionic substitutions are made ^f^.^^3£° 
provide some insight into which types of subst.tutions will be most favoram 



its at the tetragonal- 



rruRES 

Sednorz and Miiller 
. . . perovskite like 
(firmed that the new 
this section we will 



►8 A) of perovskite, 
ns per copper in the 
r, Tl, and Y for the 
lone per cation. We 



(VI-4) 



cantly smaller then 
t are planar or close 
>lane. The parame- 
>(a=3.83 A,b = 
(a = b = 3.86 A) 
and the perovskite 

ions of various ele- 
ting changes in lat- 
ructures. They also 
e most favorable. 



TABLE VI-2. Ionic Radii in Angstroms of Selected Elements for Various Positive 
Charge States" 



2 


Element 


+ 1 +2 +3 


+4 


+5 


+6 






Alkali 








3 


Li 


0.68 








11 


Na 


0.97 








19 


K 


1.33 








37 


Rb 


1.47 








55 


Cs 


1.67 












Alkaline earths 








4 


Be 


0.44 0.35 








12 


Mg 


0.82 0.66 








20 


Ca 


1.18 0.99 








38 


Sr 


1.12 








56 


Ba 


1.53 1.34 












Lrroup ill 








5 


B 


0.35 0.23 








13 


Al 


0.51 








31 


Ga 


0.81 0.62 








49 


In 


0.81 








81 


Tl 


1.47 0.95 












Group IV 








6 


C 




0.16 






14 


Si 


0.65 


0.42 






32 


Ge 


0.73 


0.53 






50 


Sn 


0.93 


0.71 






ft? 


Ph 


1 70 

1 . L\J 


0 H4 

V/.0*T 










Group V 








15 


P 


0.44 




0.35 




33 


As 


0.58 




0.46 




51 


Sb 


0.89 0.7b 




0.62 




83 


Bi 


0.98 0.96 




0.74 








Chalcogenides 








16 


S 




0.37 




0.30 


34 


Se 


0.66 


0.50 




0.42 


52 


Te 


0.82 


0.70 




0.56 






First transition series (3d n J 








21 


Sc 


0.81 








22 


Ti 


0.96 0.94 0.76 


0.68 






23 


V 


0.88 0.74 


0.63 


0.59 




24 


Cr 


0.81 0.89 0.63 






0.52 


25 


Mn 


0.80 0.66 


0.60 
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TABLE VI 2. (continued) 



Z Element +1 +2 +3 +4 +5 +6 



26 


Fe 


0.74 0.64 




27 


Co 


0.72 0.63 




28 


Ni 


0.69 








0 96 0 72 

V.7V v. * 




30 


Zn 


0.88 0.74 








Second transition series (4<PI 




39 


Y 


0.94 




40 


Zr 


1.09 


0.79 


41 


Nb 


1.00 


0.74 0.69 


42 


Mo 


0.93 


0.70 0.62 


43 


Tc 






44 


Ru 




0.67 


45 


Rh 


0.68 




46 


Pd 


0.80 


0.65 


47 


Ag 


1.26 0.89 




48 


Cd 


1.14 0.97 








Third transition series (5d n ) 




72 


Hf 




0.78 


73 


Ta 




0.68 


74 


W 




0.70 0.62 


75 


Re 




0.72 


76 


Os 




0.88 0.69 


77 


lr 




0.68 


78 


Pt 


0.80 


0.65 


79 


Au 


1.37 0.85 




80 


Hg 


1.27 1.10 








Rare earths (4/V 




57 


La 


1.39 1.14 




58 


Ce 


1.27 1.07 


0.94 


59 


Pr 


1.06 


0.92 


60 


Nd 


1.04 




61 


Pm 


1.06 




62 


Sm 


1.00 




63 


Eu 


0.98 




64 


Gd 


0.62 




65 


Tb 


0.93 


0.81 


66 


Dy 


0.92 




67 


Ho 


0.91 




68 


Er 


0.89 




69 


Tm 


0.87 




70 


Yb 


0.86 




71 


Lu 


0.85 




•Three anion radii are 


1.32 for O 2 -. 1.33 for F~, and 1.84 for S 2 


- {Handbook of Chemistry and 



Physics). 
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0.69 



0.62 



0.68 



0.62 
0.69 
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2. Unit Cell Stacking 

Three and four fundamental fee unit cells stack vertically to form the supercon- 
ducting unit cells of YBaCuO and LaSrCuO, respectively, with some oxygens 
removed in the process. This causes the vertical height or c parameter of the unit 
ceil to be less than that expected for the stacking of perovskite cells: 

YBaCuO; c = 11.7 A, 3c fcc = 11.19 A, 3^ = 12.03 A ( 5) 
LaSrCuO: c ~ 13.18 A, 4c fcc = 14.92 A,4c pcr = 16.04 A 

Similar stackings occur in the BiSrCaCuO and TIBaCaCuO compounds. 



E. LANTHANUM-COPPER OXIDE 

The structure of LaSrCuO, (La^M^CuO^, called the 21 structure, where M 
is usually Sr or Ba, is tetragonal in some cases and orthorhombic in others. We 
will describe the tetragonal case first and then the orthorhombic distortion of it. 
The structures will be described in terms of the prototype compound La 2 Cu0 4 
corresponding tox = S = 0 in the above expression, keeping in mind that in the 
superconducting compounds themselves some of the La atoms are replaced by a 
divalent cation such as Sr or Ba. Since lanthanum has a charge of -f 3 and oxy- 
gen is —2, it follows that all of the copper is divalent ( + 2) whenx = 0, and some 
becomes trivalent for x > 0. 

The compound La 2 Qi0 4 itself is considered to be nonsuperconducting, but 
some investigators claim that it or portions of it do exhibit superconductivity, 
perhaps of a filimentary type (Beill, Coopl, Dvora, Granl , Pickl , Shahe, Skelt, 
Skell, Skel2). 

1. Tetragonal Form 

The tetragonal LaSrCuO superconductors crystallize in what is called the 
K 2 NiF 4 structure with space group /4/mmm, D l A l and two formula units per unit 
cell (e.g.. Burns, Colli , Hirot, Mossz, Onoda; Wyck3, p. 68). The copper atoms 
and one of the oxygen types O(l) are in special positions and the remaining at- 
oms are all in general positions, with a single undetermined parameter associ- 
ated with the z coordinate. The positions are 



La (4e) 0,0,u; 070,-«; + i,i,-» + 4 

Cu (2a) 0,0,0; 

O(l) (4c) 0,^,0; i,0,0; i.O.fc 0,^ 

0(2) (4e) 0,0,v; 0,0,-v; *,i,v+J; *,*,-v+i 



(VI-6) 



with u = 0.362 and v = 0.182. Typical lattice dimensions are a = b = 3.77 A, 
c = 13.18 A. Table VI-3 gives more details on the atom positions and Fig. VI- 
5a provides a sketch of this 21 structure. Table Vl-4 lists the measured lattice 



I 
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TABLE Vl-3. Atom Positions of Regular and Alternate La 2 Cu0 4 Structure, Both ?f 
Which Correspond to Space Group lUmmm, D" h a 



Regular Structure Alternate Structure 



Complex Ide al 2 Atom Site x y z Atom Site x y z 

fO(l) 4c £ 0 1 CKD 4c \ 0 1 

Cu0 2 1 CXI) 4c 0 k 1 O(l) 4c 0 | 1 

LCu 2a 0 0 1 Cu 2a 0 0 1 

?La 4c i i 0.862 La 4e k h 0.862 

OLa z = 0.833 I 2 4e 0 0 0.818 

(X2) 4d 0 1 f 

0(2) 4d i 0 

LaO 1 = 0.667 )^' Z n 0 0.638 La 4e 0 0 0.638 



0 2 Cu i 
LaO \ = 0.333 



Cu0 2 













0(2) 


4d 


t 

2 


0 


CX2) 


4e 


i 

2 


1 

2 


0.682 










La 


4e 


0 


0 


0.638 


La 


4e 


0 


0 


CXI) 


4c 


0 


1 

2 


2 


O(l) 


4c 


0 


1 

2 


CXI) 


4c 


I 

2 


0 


I 
2 


O(l) 


4c 


1 

2 


0 
1 

2 


Cu 


2a 


2 


1 

2 




Cu 


2a 


1 

2 


La 


4e 


0 


0 


0.362 


La 


4e 


0 


0 


.0(2) 


4e 


i 
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La 
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0.138 


La 
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4c 
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O(l) 
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t 

2 


0 


CXI) 


4c 


0 


t 

2 


0 


O(l) 


4c 


0 


1 

2 


Xu 


2a 


0 


0 


0 


Cu 


2a 


0 


0 



2 
I 
2 
1 
2 



0.362 



I 

4 



OLa i = 0.167 ) f- ^ i i o.,38 U At * * 0.138 

0 



0 
0 



- values in column 2 are for the prototype perovskitc. 



constants for tetragonal LaSrCuO superconductors with various values of x, y, 
and 6 in the formula (Lai-xSr^CuO*-*. 



2. Alternate Tetragonal Form 

In the previous section we discussed the tetragonal structure which is adopted by 
LaSrCuO superconductors. It has a variant (Hutir, Oguch) called the NdzCuOj 
structure in which the oxygens 0(2) are in special sites (4d) instead of the general 
(4e) sites in the same space group, corresponding to 

0(2) (4d) o,U; fo.i; ; o.U < VI " 7) 

The remaining atoms are in the positions given by Eq. ( VI-6) and listedin Table 
Vl-3, and the unit cell is sketched on the right-hand side of Fig. VI-5. This struc- 
ture tends to be unstable relative to its K 2 NiF« counterpart, and is not known to 
superconduct. 
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Fig. Vl-5. Lanthanum copper oxide tetragonal unit cell. The regular cell (a) associated 
with the superconducting compounds is shown on the left and the alternative one (b) is on 
the right (Oguch; see also Ohbal). The oxygens denoted by <8> have different positions in 
the two cells. 



>us values of x,y* 



hich is adopted by 
illed the Nd 2 Cu(X, 
tead of the general 



(VI-7) 

ind listed in Table 
VI-S.This struc- 
nd is not known to 



3. Orthorhotnbic Form 

The 21 orthorhombic LaSrCuO structure (Longo) is related to its tetragonal ana- 
logue given by Eq. (VI-6) in the same way that the orthorhombic perovskite 
structure (VI-3) is related to its tetragonal (VI-2) and cubic (VI I) forms. This 
means that the orthorhombic basis directions are at 45° relative to the tetragonal 
ones, and the number of formula units in the cell is doubled. The situation is 
similar to that described by Fig. VI-3, with a = 5.363 A = 3.792V2" A, b = 
5.409 A = 3.825\/y A , c = 13.17 A. Writing the a and b lattice parameters 
times ^compensates for the new choice of axes and shows that the orthorhom- 
bic values are close to the tetragonal a = 3.81 A given earlier. There is also very 
little change in c. Table Vl-5 lists the measured lattice constants for several 
orthorhombic compounds. The anisotropy factors AN1S 



ANIS 



100 |^ - a\ 



0.5 (b + a) 

listed in column 6 give the percentage deviation from tetragonality. 



(VI-8) 



it 
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TABLE VI-4. Selected Lattice Parameter* for (R._ x M x hC«0 4 _ o Type Superconductors 
with Tetragonal Structure 0 v. . 



Lattice Parameters 6 



R-M 



a = b(A) 



c(A) 



Ref. 



Y-Ba 
La-Ba 



La-Sr 



0.4 

0.05 

0.075 

0.075 

0.1 

0.05 

0.05 

0.063 

0.075 

0.075 

0.075 

0.075 

0.087 

0.1 

0.1 

0.112 

0.125 

0.132 

0.15 



3.828 

3.782 

3.7817 

3.787 

3.791 

3.7839 

3.78 

3.7784 

3.7793 

3.7771 

3.776 

3.772 

3.7739 

3.7739 

3.777 

3.7708 

3.7685 

3.7666 

3.7657 



12.68 

13.168 

13.2487 

13.31 

13.35 

13.211 

13.25 

13.216 

13.2 

13.226 

13.234 

13.247 

13.232 

13.23 

13.2309 

13.242 

13.247 

13.255 

13.259 



AHge 

Skelt 

Yuzzz 

Fujit 

Fujtt 

Taral 

Hidak 

Taral 

Decro 

Taral 

Shelt 

Brunz 

Taral 

Taral 

Przys 

Taral 

Taral 

Taral 

Taral 



-The table is sorted by cations and then by increasing x. the dopant parameter (prepared by M. M. 

Se « Ld b lattice parameters were converted from measured values of b 0 of Fig. VI-3 through 
the expression a — a 0 /^2* b = b 0 / V?. 



Copper atoms and one of the oxygen types O(l) are in special positions; the 
remaining two atoms La and 0(2) are in general positions with a single undeter- 
mined parameter associated with the z coordinate. The space group is Fmmm, 
and the positions of the atoms are as follows: 

La (8i) 0,0,«;0.$,i+i/;*,0,£+i/;i,i,w; 

0,0.-m; 0,£,i-ir, 5.o,5-«; 
Cu (4a) 0,0,0; 0.|,i; ^,0,5; 
O(l) (8e) U.0; M.i; i.U; i,*.0 

ill- i 1 ()• i i 0- 7 7 5 
4»4»2' 4«4' W > 4»4» v > 4»4»2 

0(2) (8i) 0,0,v; . . . (same as La with v replacing u) 



(VI-9) 



where the parameters u = 0.362 and v = 0.182 have the same values as in the 
tetragonal case presented above. Since u and v are the same and the lattice con- 
stants are so close to the tetragonal values, the sketch of the tetragonal unit ceU 
in Fig VI-5a applies here also. Another work (Hirot, see also Onoda) assignee 
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perconductors 



Ref. 

Allge 

Skelt 

Yuzzz 

Fujit 

Fujit 

Taral 

Hidak 

Taral 

Decro 

Taral 

Shelt 

Brunz 

Taral 

Taral 

Przys 

Taral 

Taral 

Taral 

Taral 

•epared by M. M. 
Fig. VI-3 through 



TABLE VI-5. Selected Lattice Parameters for (Ri-xMJjCuO*.* Type Superconductors 
with the OrthorhombSc Structure 0 



Lattice Parameters 



R-M 


X 


a (A) 


MA) 


c(A) 


ANIS 


Ref. 


La-Ba 


0.02 


3.786 


3.811 


13.17 


0.66 


Fujit 




0.075 


3.786* 


3.808* 


13.257 


0.58 


Shelt 




0.075 


3.798* 


3.803* 


13.234 


0.13 


Onoda 


La-Ba 


0.1 


3.786* 


3.824* 


13.264 


1.00 


Hirot 


La-Ca 


0.075 


3.772* 


3.808* 


13.168 


0.95 


Shelt 



-ANIS is the anisotropy factor 100|A - a\/Q.S(b + a) (prepared by M. M. Rigney). 

*The a and b lattice parameters were converted from the measured values of a 0 . bo of "Fig. VI -3 

through the expressions a — ao/y/2, b = bo/\f2. 



(Lao^Bao. i >20 4 to the space group Pccm , D\ h with a = 5.354 = 3.786V2 A , b = 
5.408 = 3.824>/2~A, andc = 13.264 A. 



4. Phase Transition 

The compounds (La^M^CuC^ with M = Sr and Ba are orthorhombic at low 
temperatures and low M contents, and tetragonal otherwise, and superconduc- 
tivity has been found on both sides of this transition (Baris, Bedn3, Birge, 
Dayzz, Dvora, Fujit, Greel, Kangz, Koyam, Mihal, Paulz; see also Heldz). The 
prototype compound La 2 0i0 4 itself also exhibits the tetragonal -to-orthorhonv 
bic transition. The phase diagram of Fig. Vl-6 shows the tetragonal, orthorhonv 



positions; the 
ingle undeter- 
>up is Fmmm^ 



(VI-9) 



u) 



alues as in the 
he lattice con- 
gonal unit cell 
loda) assigned 



400 



200 - 



1 1 


1 1 




Tetragonal 


Ortho- 5. ^ 




N rhombic 2\ 




1 (SDW) 


\ (Super - 




\ Conducting) _ 


1 1 / . * . . 



0.05 



0.10 



0.15 



Fig. VI-6. Phase diagram showing data points along the tetragonal-to-orthorhombic 
transition line for (La,. x Ba jr ) 2 Cu0 4 -s (O, Fujit) and (La^r^CuC^ (•, Moret). The 
spin-density wave (SDW) and superconducting • regions are indicated. These two com- 
pounds have about the same superconducting region. 
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bic, superconducting, and spin-density wave (SDW) regions for the barium 
compound (Fujit), and data points for the strontium compound (Moret, 
More8). An alternate phase diagram has been proposed ( Aharl ). Alkaline metal 
contents much larger than those shown on the figure (e.g., x ~ 0.5) can be non- 
superconducting. The SDW region occurs below the minimum concentration for 
the onset of superconductivity. Another work (Geise) showed that LaSr(0.04) 
undergoes a structural phase transition between 180 and 300 K. 

5. Generation of LaSrCuO Structures 

The LaSrCuO tetragonal structures may be visualized as being derived from four 
LaCuOj perovskite unit cells of the type illustrated in Fig. VM stacked one 
above the other along the z or c axis. To generate La 2 Cu0 4 in the K 2 NiF 4 struc- 
ture the layers of Cu0 2 atoms on the z = i and z = ! levels of this four-cell 
stacking are removed, La and O are interchanged on two other layers, and the 
middle layer Cu atom is shifted from the edge to the center point of the 

unit cell. Then the cell is compressed vertically from 14.9 to 13.2 A (Table VI-4) 
to take up the space formerly occupied by the removed Cu0 2 layers. Finally, the 
lanthanums along the c axis and the oxygens along the side edges are shifted 
vertically to accommodate the new atom arrangement. 

To generate La 2 Cu0 4 with the Nd 2 Cu0 4 arrangement from this same four-cell 
stacking all of the oxygens on the vertical edges are removed, and two lan- 
thanums are moved to edge sites. Copper is handled the same way as before, so 
in both cases the generated structure lacks two Cu0 2 layers. 

6. Layering Scheme of LaSrCuO 

When we described the LaSrCuO structures we left out what is perhaps their 
most important characteristic, namely, their layered aspect. Lanthanum copper 
oxide may be looked upon as consisting of Cu-O layers of square-planar coordi- 
nated copper ions with lanthanum and 0(2)-type oxygen ions populating the 
spaces between the layers. These Cu-O layers are stacked equally spaced, per- 
pendicular to the c axis, as shown in Fig. Vl-7, and their oxygens are aligned 
along the c axis, as indicated by the vertical dotted line on the left side of the 
figure. The copper ions, on the other hand, are not aligned vertically, but rather 
alternate between (000) and (\ { sites in adjacent layers, as illustrated in Figs. 
Vl-5 and VI-7. 

The copper is actually octahedrally coordinated with oxygen, but the Cu-O 
distance of 1.9 A in the Cu0 2 planes is much less than the vertical distance of 
2.4 A between copper and the oxygens above and below, as shown in Fig. VI-8. 
When the structure is distorted orthorhombically the Cu-O spacings in both the 
planes and the c direction remain quite close to their tetragonal counterparts. 

The copper ions and the 0(l)-type oxygens in the planes are both in special 
sites in the tetragonal and orthorhombic forms, in accordance with Eqs. (VI-6) 
and (VI-9), and as a result the plane is perfectly flat in both cases. When the 
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DIALOG (R) File 2 : INSPEC 
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02401641 INSPEC Abstract Number: A85032877 

Title: Polymorphism of diphthalocyanine-neodymium. Molecular and crystal 
structure of beta phase 

Author(s): Darovskikh, A.N.; Tsytsenko, A.K.; Frank-Kamenetskaya, O.V.; 
Fundamenskii, V.S.; Moskalev, P.N. 



• # 



Author Affiliation: Inst, of Nuei. Phys.-, Acad, of Sci., Leningrad, USSR 
Journal: Kristallograf iya voiu29, no. 3 p. 455-61 
Publication Date: May-June 1984 Country of Publication: USSR 
CODEN: KRISAJ ISSN: 0023-4761 

Translated in: Soviet Physics - Crystallography vol.29, no. 3 p. 273 -6 
Publication Date: May-June 1984 Country of Publication: USA 
CODEN: SPHCA6 ISSN: 0038-5638 

U.S. Copyright Clearance Center Code: 0038 - 5638/84/030273 - 04$03 . 90 
Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: X-ray structural analysis reveals that diphthalocyanine-neodymi 
urn, with the composition PcNdPc/sub ox/ (Pc=(C/sub 32/H/sub 16/N/sub 
8/) /sup 2-/, Pc/sub ox/=(C/sub 32/H/sub 16/N/sub 8/) /sup 1-/) exists in 
three polymorphic modifications- tetragonal alpha , orthorhombic gamma , and 
monoclinic beta . Determination of the crystal structure of the beta phase 
(P2/sub 1/ automatic dif f ractometer, theta -2 theta method, Mo K alpha , 
R=0.052) revealed that it is of the structural type Pc/sub 2/u. The 
sandwich molecules are packed in layers parallel to the ac plane. The 
metal -ligand distance in the structure of Pc/sub 2/M (where M is a metal 
ion) is explained by the ratio between the ionic radii (r/sub Nd/>r/sub 
u/>r/sub Sn/) . The angle of relative rotation of the ligands is apparently 
determined by the character of the packing. Comparing the identity periods 
T/sub perpendicular to / perpendicular to the layers of molecules in the 
alpha , beta , and gamma modifications of diphthalocyanine-neodymium 
(2T/sup alpha //sub (001)/=T/sup beta //sub (001) /sin beta =T/sup gamma 
//sub (101)/), one sees that the M-ligand distances are stable in these 
structures. The relation between the periods T/sup beta //sub (100)/ 
approximately=T/sup beta //sub (010)/ approximately=l/2T/sub (110)//sup 
alpha / in the alpha and beta phases shows that the tetragonal structure is 
evidently layered like the beta phase. (10 Refs) 

******************************* ******** ******************************** 
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DIALOG (R) File 2 : INSPEC 

(c) 1998 Institution of Electrical Engineers. All rts. reserv. 

02616964 INSPEC Abstract Number: B86015292 

Title: A study of the breakdown mechanism in dual -layer MOS capacitor 
dielectrics 

Author (s): Domangue, E.; Hickman, T.; Pyle, R.; Rivera, R. 
Author Affiliation: Motorola Inc., Austin, TX, USA 

Conference Title: 35th Electronic Components Conference (Cat. No. 
85CH2184-0) p. 396-9 

Publisher: IEEE, New York, NY, USA 

Publication Date: 1985 Country of Publication: USA 516 pp. 
U.S. Copyright Clearance Center Code: 0569-5503/85/0000-0396$01.00 
Conference Sponsor: IEEE; Electron. Ind. Assoc 

Conference Date: 20-22 May 1985 Conference Location: Washington, DC, 
USA 



Language: English Document Type: Conference Paper (pa) 
Treatment: Experimental (X) 

Abstract: The time to break down distribution of MOS capacitors 
fabricated with a multilayer dielectric was studied. The dielectric was 
composed of 10 nm of thermal silicon dioxide, 15 nm of LPCVD silicon 
nitride, and 1-3 nm of SiO/sub 2/ thermally grown on the Si/sub 3/N/sub 4/ 
layer. The test capacitor was constructed with paralleled storage cells in 
a 64K dynamic memory device, various electric fields and temperatures were 
used to stress the layered type of capacitors and a control group 
consisting of the same vehicle but having a 39 nm silicon dioxide 
dielectric. Stressed units were physically analyzed to isolate the failure 
sites. The type and location of the dielectric breakdown faults were found 
to be similar in both types of dielectric structure. The layered dielectric 
demonstrated superior reliability, however, which is attributed to lower 
defectivity or the spatial variation of the applied electric field within 
the structure. (9 Refs) 



16/7/2 

DIALOG (R) File 2 : INSPEC 

(c) 1998 Institution of Electrical Engineers. All rts. reserv. 

02506581 INSPEC Abstract Number: A85096207 

Title: Reflectivity, joint density of states and band structure of group 
IVb transition-metal dichalcogenides 

Author (s): Bayliss, S.C.; Liang, W.Y. 

Author Affiliation: Cavendish Lab., Cambridge Univ., UK 
Journal: Journal of Physics C (Solid State Physics) vol.18, no. 17 
p. 3327-35 

Publication Date: 20 June 1985 Country of Publication: UK 
CODEN: JPSOAW ISSN: 0022-3719 

U.S. Copyright Clearance Center Code: 0022-3719/85/173327+09$02.25 
Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: Optical joint density of states (OJDOS) functions have been 
obtained from Kramers -Kronig analysis of reflectivity measurements for the 
layered-type materials TiS/sub 2/, TiSe/sub 2/, ZrS/sub 2/, ZrSe/sub 2/, 
HfS/sub 2/ and HfSe/sub 2/. The reflectivity measurements were made at 
near-normal incidence over the photon energy range 0.6-14 eV at 77K. 
Comparison of the OJDOS functions shows that there are many similarities in 
the band shapes which can be explained in terms of the amount of trigonal 
distortion present in the crystal lattice and the differences in binding 
energy of electron levels in the atoms. (9 Refs) 



16/7/3 

DIALOG (R) File 2 : INSPEC 

(c) 1998 Institution of Electrical Engineers. All rts. reserv. 

02225943 INSPEC Abstract Number: A84041348, B84023254 

Title: Hydriodic acid photodecomposition on layered- type transition metal 
dichalcogenides 

Author (s): Bicelli, L.P.; Razzini, G. 

Author Affiliation: Dept. of Appl. Phys. Chem., Milan Polytech., Milan, 
Italy 

Journal: Surface Technology vol.20, no. 4 p. 393 -403 
Publication Date: Dec. 1983 Country of Publication: Switzerland 
CODEN: SUTED8 ISSN: 0376-4583 

U.S. Copyright Clearance Center Code: 0376-4583/83/$3 .00 
Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (x) 

Abstract: The photodecomposition of hydriodic acid on platinized 
n-WSe/sub 2/ single crystals immersed in an aqueous 1 M HI solution was 
studied. During the photodecomposition process, hydrogen evolution only 



• 



occurred on the microscopic def ects.*:of the sample surface, whereas iodine 
was produced on the smooth areas:" where a diffuse orange -red colouring 
appeared. For polycrystalline specimens, however, hydrogen gas bubbles were 
formed over the entire surface, the rate of process being markedly slower 
than on single crystals. The results are discussed with the assumptions 
that the n-WSe/sub 2/ single crystals behave as Schottky- type photochemical 
diodes, that the cathodic reaction takes place on the stepped 
platinum -covered areas and that the anodic reaction occurs on the smooth 
unplatinized areas. (26 Refs) 



16/7/4 

DIALOG (R) File 2 : INSPEC 

(c) 1998 Institution of Electrical Engineers. All rts. reserv. 

02085031 INSPEC Abstract Number: A83077984, B83041973 
Title: Mechanistic studies of reversible layer- type -electrodes 
Author(s): Rouxel, J.; Molinie, P.; Top, L.H. 
Author Affiliation: Lab. de Chimie des Solides, Nantes, France 
Journal: Journal of Power Sources vol.9, no. 3-4 p. 345-57 
Publication Date: April -May 19 83 Country of Publication: Switzerland 
CODEN: JPSODZ ISSN: 0378-7753 

U.S. Copyright Clearance Center Code: 0378 -7753/83/0000 - 0000/$3 . 00 
Conference Title: International Meeting on Lithium Batteries 
Conference Date: 27-29 April 1982 Conference Location: Rome, Italy 
Language: English Document Type: Conference Paper (PA) ; Journal Paper 
(JP) 

Treatment: Theoretical (T) 

Abstract: In layered type intercalation electrodes ions are stored 
reversibly during the functioning of secondary batteries. The behaviour of 
the system depends on geometrical and electronic factors. The geometrical 
factors are concerned with the localization of the ions in the host 
structure; they deal with average structure determinations and local 
ordering problems. The diffusion properties of the intercalated ions depend 
on the site geometry, the population of the Van Der Waals gap, the ionicity 
of the bonds in the host, the stoichiometry of the host, and the mechanical 
properties of its slabs. Electrons have to be accommodated by the host. The 
band structure of the host plays an important role in respect of the 
ability to intercalate, the phase limit, and the stability of the products. 
Metal- insulator transition may be induced. Other possible factors such as 
Jahn-Teller effects have also to be considered. (23 Refs) 



16/7/5 

DIALOG (R) File 2 : INSPEC 

(c) 1998 Institution of Electrical Engineers. All rts. reserv. 

01994480 INSPEC Abstract Number: A83023215 

Title: Structure of tungstic acids and amorphous and crystalline WO/sub 3/ 
thin films 

Author(s): Ramans, G.M.; Gabrusenoks, J.V.; Veispals, A. A. 
Author Affiliation: Inst, of Solid State Phys., P. Stucka Univ., Riga, 
USSR 

Journal: Physica Status Solidi A vol.74, no.l p.K41-4 
Publication Date: 16 Nov. 1982 Country of Publication: East Germany 
CODEN: PSSABA ISSN; 0031-8965 

Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (x) 

Abstract: The authors compare the Raman spectra of a-WO/sub 3/ with 
spectra of crystalline WO/sub 3/.H/sub 2/0, wo/sub 3/.2H/sub 2/0 and 
amorphous bulk WO/sub 3/.H/sub 2/0. It is concluded from the results that 
the structure of a-WO/sub 3/ films consists of a layered type structure of 
tungsten hydrates and of a framework structure of tungsten anhydride. The 
band at 590 cm/sup -1/ is attributed to stretching modes of the terminal 



oxygen. By ^dehydration of amorphous WO/sub 3/. 1.74 H/sub 2/0 one can get 
amorphous bulk samples with a structure similar to the a-wo/sub 3/ thin 
films. (12 Refs) 



16/7/6 

DIALOG (R) File 2 : INSPEC 

(c) 1998 Institution of Electrical Engineers. All rts. reserv. 

01973788 INSPEC Abstract Number: A83008001 

Title: Synthesis of new layered- type and new mixed- layered- type bismuth 
compounds 

Author (s): Kodama, H.; watanabe, A. 

Author Affiliation: Nat. Inst, for Res. in Inorganic Materials, Ibaraki, 
Japan 

Journal: Journal of Solid State Chemistry vol.44, no. 2 p. 169-73 
Publication Date: Sept. 1982 Country of Publication: USA 
CODEN: JSSCBI ISSN: 0022-4596 

U.S. Copyright Clearance Center Code: 0022-4596/82/110169 - 05$02 . 00/0 
Language: English Document Type: Journal Paper (JP) 
Treatment : Experimental (X) 

Abstract: Four new compounds, PbBi/sub 2/TiTaO/sub 8/F, PbBi/sub 
2/TiNbO/sub 8/F, Bi/sub 5/Ti/sub 2/WO/sub 14/F, and Bi/sub 7/Ti/sub 5/O/sub 
20/F, were prepared and identified by X-ray diffraction analysis. Two of 
them are new members of a family called layered bismuth compounds. The 
other two are new members of a family called mixed- layered bismuth 
compounds. Thermal properties of the new compounds were studied. Moreover, 
the possibility of the existence of other new members belonging to the 
family called mixed- layered bismuth compounds is discussed. (14 Refs) 



16/7/7 

DIALOG (R) File 2 : INSPEC 

(c) 1998 Institution of Electrical Engineers. All rts. reserv. 

01891945 INSPEC Abstract Number: A82076639 

Title: The phase relations in the Yb/sub 2/0/sub 3/-Fe/sub 2/O/sub 3 /-MO 
systems in air at high temperatures (M: Co, Ni, Cu, and Zn) 

Author (s): Kimizuka, N.; Takayama, E. 

Author Affiliation: Nat. Inst, for Res. in Inorganic Materials, 
Ibar aki - ken , Japan 

Journal: Journal of Solid State Chemistry vol.42, no.l p. 22-7 
Publication Date: 15 March 1982 Country of Publication: USA 
CODEN: JSSCBI ISSN: 0022-4596 

Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: The phase relations in the Yb/sub 2/O/sub 3/-Fe/sub 2/O/sub 
3/-CoO system at 1350 and 1300 degrees C, the Yb/sub 2/O/sub 3/-Fe/sub 
2/O/sub 3/-NiO system at 1300 and 1200 degrees C, the Yb/sub 2/O/sub 
3/-Fe/sub 2/O/sub 3/-CuO system at 1000 degrees C and the Yb/sub 2/O/sub 
3/-Fe/sub 2/O/sub 3/-ZnO system at 1300 degrees c were determined in air by 
means of a classical quenching method. New layered- type compounds, 
YbFeCoO/sub 4/ (a=3.4295(5) AA, c=25.198(3) AA) , YbFeCuO/sub 4/ 
(a=3.4808(2) AA, c=24.100(2) AA) , and YbFeZnO/sub 4/ (a=3.4251(2) AA, 
c=25.282(2) AA) , which are isomorphous with YbFe/sub 2/O/sub 4/ (space 
group: R3m; a=3 . 455 (1) AA, c=25.109(2) AA) , and a new compound, Yb/sub 
2/Cu/sub 2/O/sub 5/, were obtained. In the Yb/sub 2/O/sub 3/-Fe/sub 2/O/sub 
3/-NiO system, there are no quaternary compounds. (10 Refs) 
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01816212 INSPEC Abstract Number: C82Q12609 

Title: Office automation technology- storage and retrieval of information 
Author(s): Kurachi, T. 

Author Affiliation: Toshiba Corp., Ome-shi, Japan 

Journal: Journal of the Institute of Electronics and Communication 
Engineers of Japan vol.64, no. 2 p. 143-9 

Publication Date: Feb. 1981 Country of Publication: Japan 
CODEN: IECJAJ ISSN: 0373-6121 

Language: Japanese Document Type: Journal Paper (JP) 
Treatment: Applications (A); Practical (P) 

Abstract: The file compositions ordered using link and direct using a 
page map and B tree type retrieval order are described. Layered type data 
models as in IBM's IMS, and the MRI System 2000, network type data models 
as in GE's IDS and Cineam Systems 1 TOTAL, relational type data model as in 
IBM's System R and Software AG's ADABAS and distributed type data base are 
also described. The types of retrieval and their call words are discussed 
and exemplified. Floppy disc, magnetic drum, magnetic disk, large capacity 
memory devices and backend systems and database machines are discussed. 
Micrographics and graphic information files are briefly discussed. (13 
Ref s) 
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DIALOG (R) File 2 : INSPEC 

(c) 1998 Institution of Electrical Engineers. All rts. reserv. 

01587609 INSPEC Abstract Number: A80098966 

Title: A method of measurement of the refractive indices of crystals with 
layered structure 

Author (s): Allakhverdiev, K.R.; Guliev, R.I.; Salaev, E.Yu.; Kulevskii, 
L.A.; Savelev, A.D.; Smirnov, V.V. 

Author Affiliation: Inst, of Phys., Acad, of Sci., Baku, Azerbaidzhan 
SSR, USSR 

Journal: Physica Status Solidi A vol.60, no.l p. 309-12 
Publication Date: 16 July 1980 Country of Publication: East Germany 
CODEN: PSSABA ISSN: 0031-8965 

Language: English Document Type: Journal Paper (JP) 
Treatment: New Developments (N) ; Experimental (X) 

Abstract: A method of determining the refractive indices of the ordinary 
(n/sub o/) and extraordinary (n/sub e/) rays in crystals with layered type 
structure are described. The refractive indices of layered CdlnGaS/sub 4/ 
and TllnS/sub 2/ are measured using this technique with the help of laser 
radiation source at 0.63, 1.15, and 3.39 mu m. The experimentally obtained 
values of n/sub o/ and n/sub e/ are extrapolated from 0.6 to 4.0 mu m by 
the formulas n/sub o//sup 2/=A+B( lambda /sup 2/+C) ; n/sub e//sup 2/=K+L/( 
lambda /sup 2/+M) . The values of the extrapolation coefficients A, B, C, K, 
L, and M for CdlnGaS/sub 4/ and TllnS/sub 2/ crystals are obtained using 
the electronic computer Mir- 2. (4 Refs) 
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01496111 INSPEC Abstract Number: B80019231 
Title: Fabrication of 8 turn multi-track thin film heads 

Author(s): Hanazono, M. ; Kawakami, K.; Narishige, S.; Asai, 
E.; Okuda,* K.; Ono, K. ; Tsuchiya, H.; Hayakawa, w. 

Author Affiliation: Hitachi Res. Lab., Hitachi Ltd., ibaraki, 

Journal: IEEE Transactions on Magnetics vol. MAG- 15, no. 6 

Publication Date: Nov. 1979 Country of Publication: USA 

CODEN: IEMGAQ ISSN: 0018-9464 

Conference Title: Joint INTERMAG - MMM Conference 

Conference Sponsor: IEEE 



0. ; Kaneko, 

Japan 
p. 1616-18 



Conference -Date: 17-20 July 1979 Conference Location: New York, NY, 
USA 

Language: English Document Type: Conference Paper (PA); Journal Paper 
(JP) 

Treatment: Practical (P) - 

Abstract: To obtain high bit and high track densities, fabrication of 
thin film magnetic recording heads have been studied by a number of 
companies. The authors describe a newly developed method for fabricating 
layered type, multi-turn, multi-track thin film inductive heads with a 
central tap by using photolithographic and thin film deposition techniques. 
(6 Refs) 
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01406419 INSPEC Abstract Number: A79086309 

Title: A theoretical study of the effects of various laryngeal 
configurations on the acoustics of phonation 
Author (s): Titze, I.R.; Talkin, D.T. 

Author Affiliation: Sensory Communication Res. Lab., Gallaudet Coll., 
Washington, DC, USA 

Journal: Journal of the Acoustical Society of America vol.66, no.l 
p. 60-74 

Publication Date: July 1979 Country of Publication: USA 
CODEN: JASMAN ISSN: 0001-4966 

Language: English Document Type: Journal Paper (JP) 
Treatment: Theoretical (T) 

Abstract: Simulation of glottal volume flow and vocal fold tissue 
movement was accomplished by numerical solution of a time -dependent 
boundary value problem in which nonuniform, orthotropic, linear, 
incompressible vocal fold tissue media were surrounded by irregularly 
shaped boundaries, which were either fixed or subject to aerodynamic 
stresses. Spatial nonunif ormity of the tissues was of the layered type, 
including a mucosal layer, a ligamental layer, and muscular layers. 
Orthotropy was required to stabilize the vocal folds longitudinally and to 
accommodate large variations in muscular stress. Incompressibility and 
vertical motions at the glottis played an important role in producing and 
sustaining phonation. A nominal configuration for male fundamental speaking 
pitches was selected, and the regulation of fundamental frequency, 
intensity, average volume flow, and vocal efficiency was investigated in 
terms of variations around this nominal configuration. Vocal intensity and 
efficiency are shown to have local maxima as the conf igurational parameters 
are varied one at a time. It appears that oral acoustic power output and 
vocal efficiency can be maximized by proper adjustments of longitudinal 
tension of nonmuscular (mucosal and ligamental) tissue layers in relation 
to muscular layers. Quantitative verification of the 'body -cover' theory is 
therefore suggested, and several further implications with regard to 
control of the human larynx are considered. (17 Refs) 
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01295844 INSPEC Abstract Number: A79010903 
Title: Optical phonons in TllnS/sub 2/ 
Author(s): Allakhverdiev, K.R.; Adigezalov, U.V.; Nani, R.Kh.; Yusifov, 
Yu.G. 

Journal: Izvestiya Akademii Nauk Azerbaidzhanskoi SSR, Seriya Fiziko- 
Tekhnicheskikh i Matematicheskikh Nauk no.l p. 21 -5 
Publication Date: 1978 Country of Publication: USSR 
CODEN: IAFMAF ISSN: 0002-3108 



Language: Russian Document Typer-Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: The optical phonons of a wide gap semiconducting TllnS/sub 2/ 
which has a layered type structure have been investigated by the method of 
long -wavelength infra-red (JR) and Raman scattering spectroscopy. The 
splitting of absorption bands is observed when the crystals are cooled down 
to 100K. The comparison of phonon frequencies determined from JR and Raman 
experiments revealed TllnS/sub 2/ to be centresymmetric. (10 Refs) 
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01081136 INSPEC Abstract Number: A77063130 

Title: Field dependence of the susceptibility maximum for two-dimensional 
ant if erromagnet 

Author (s): Mostafa, M.F.; Semary, M.A.; Ahmed, M.A. 

Author Affiliation: Dept. of Phys., Faculty of Sci., Cairo Univ., Cairo, 
Egypt 

Journal: Physics Letters A vol.61A, no. 3 p. 183-4 

Publication Date: 2 May 1977 Country of Publication: Netherlands 

CODEN: PYLAAG ISSN: 0375-9601 

Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: The magnetic susceptibility measurements on layered type 
structure (CH/sub 3/NH/sub 3/) /sub 2/FeCl/sub 2/Br/sub 2/ revealed a 
transition temperature T/sub N/(H=0) approximately=100K. The transition 
temperature of (CH/sub 3/NH/sub 3/) /sub 2/FeCl/sub 4/ was previously found 
to be T/sub N/(H=0) approximately=95K. The effect of magnetic field on the 
transition temperature and peak intensity for both compounds has been 
investigated. (7 Refs) 
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00360679 INSPEC Abstract Number: A72019924 
Title: Magnetic ordering in LiCr/sub 1-x/Fe/sub x/O/sub 2/ 
Author (s) : Tauber, A.; Moller, W.M.; Banks, E. 

Author Affiliation: US Army Electronics Command, Fort Monmouth, N.J., USA 

Journal: Journal of Solid State Chemistry vol.4, no.l p. 138-52 
Publication Date: Jan. 1972 Country of Publication: USA 
CODEN: JSSCBI ISSN: 0022-4596 

Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: Magnetic ordering in the LiCr/sub 1-x/Fe/sub x/O/sub 2/ system 
has been investigated for polycrystal and single crystal specimens 
characterized by optical and X-ray diffraction techniques. Part of the 
Li/sub 2/0-Fe/sub 2/0/sub 3/-Cr/sub 2/0/sub 3/ system was also 
investigated. Magnetization and susceptibility measurements from 4.2 to 
900K and Mossbauer measurements from 4.2 to 300K indicate that all 
compositions of ordered rocksalt (space group R3m) order 
antif erromagnetically at low temperatures. The first-order phase transition 
tracked with all Mossbauer parameters. The Weiss molecular field theory for 
a layered- type antif erromagnet was fitted with two exchange constants. The 
dependence of theta on x was found to be theta = theta /sub a/(l-x)/sup 2/+ 
theta /sub b/2x(l-x)+ theta /sub c/x/sup 2/, where - theta /sub a/=Cr/sup 
3+/-Cr/sup 3+/ interaction, + theta /sub b/=Fe/sup 3+/-Cr/sup 3+/ 
interaction and - theta /sub c/=Fe/sup 3+/-Fe/sup 3+/ interaction. A 
spontaneous magnetization associated with iron -substituted crystals 
originated with an epitaxial overgrowth of LiCr/sub 4.75/Fe/sub 0.25/O/sub 



8/. (29 Refs) 
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00301052 INSPEC Abstract Number: C71019443 

Title: A static and dynamic finite element shell -analysis with 
experimental verification 
Author(s): Klein, S. 

Author Affiliation: Aerospace Corp., San Bernardino, CA, USA 
Journal: International Journal for Numerical Methods in Engineering 
vol.3, no. 3 p. 299-316 

Publication Date: July-Sept. 1971 Country of Publication: UK 
CODEN: IJNMBH ISSN: 0029-5981 

Language: English Document Type: Journal Paper (JP) 
Treatment: Theoretical (T) 

Abstract: A system of finite element shell analysis codes, called 
SABOR/DRASTIC, is used to analyse a complex two- layered shell of revolution 
under static and dynamic asymmetric loads. The dynamic analysis is compared 
with experimentally measured response. In this linear elastic analysis, 
emphasis is placed on the inherent flexibility of the finite element method 
in modelling the complex structural geometry of a given test specimen. 
Static studies, which involve variations in important shell parameters, and 
dynamic studies, which provide a successful correlation with experiment, 
are used to illustrate both the detail and the generality with which shell 
analyses may now be performed with confidence. 
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DIALOG (R) File 2 : INSPEC 

(c) 1998 Institution of Electrical Engineers. All rts. reserv. 
01990663 INSPEC Abstract Number: A83018861 



Title: Rare earths and actinides 
Author (s) : Coqblin, B. 

Author Affiliation: Lab. de Phys. des Solides, Univ. Paris-Sud, Centre 
d'Orsay, Orsay, France 

Journal: Journal of Magnetism and Magnetic Materials vol.29, no 1-3 
p. 1-19 

Publication Date: Oct. 1982 Country of Publication: Netherlands 
CODEN: JMMMDC ISSN: 0304-8853 

U.S. Copyright Clearance Center Code: 0304-8853/82/0000-0000/$02.75 
Conference Title: Proceedings of the 4th European Conference on Rare 

Earths and Actinides 

Conference Date: 28-31 March 1982 Conference Location: Durham, UK 
Language: English Document Type: Conference Paper (PA); Journal Paper 

(JP) 

Treatment: Bibliography (B) ; General, Review (G) 

Abstract: Reviews the different properties of rare- earths and actinides, 
either as pure metals or as in alloys or compounds. Three different cases 
are considered: (i) in the case of 'normal' rare -earths which are 
characterized by a valence of 3, the author discusses essentially the 
magnetic ordering, the coexistence between superconductivity and magnetism 
and the properties of amorphous rare-earth systems; (ii) in the case of 
•anomalous 1 rare-earths, ' intermediate- valence ' systems and 'Rondo' systems 
are distinguished. Special emphasis is given to the problems of the 'Kondo 
lattice' (for compounds such as CeAl/sub 2/, CeAl/sub 3/ or CeB/sub 6/) or 
the 'Anderson lattice' (for compounds such as TmSe) . The problem of neutron 
diffraction in these systems is also discussed; and (iii) in the case of 
actinides, the d-f hybridized and almost magnetic metals at the beginning 
of the series are separated from the rare- earth like metals after 
americium. (193 Refs) 
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01381163 INSPEC Abstract Number: A79069701 
Title: Magnetic properties of amorphous alloys of Fe and La, Lu, Y, and Zr 
Author (s): Heiman, N. ; Kazama, N. 

Author Affiliation: IBM Res. Lab., San Jose, CA, USA 

Journal: Physical Review B (Condensed Matter) vol.19, no. 3 p. 
1623-32 

Publication Date: 1 Feb. 1979 Country of Publication: USA 
CODEN: PRBMDO ISSN: 0163-1829 

Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: In order to study the systematics of the Fe-Fe exchange in 
amorphous rare-earth-Fe alloys, without the complications associated with 
the magnetic characteristics of the rare-earth elements, amorphous films of 
Fe alloyed with La, Lu, Y, and Zr have been prepared with a wide range of 
Fe concentrations. Magnetization and Mossbauer-ef f ect measurements were 
made. The magnetic properties of the alloys depended critically on the 
choice of rare earth (or rare -earth- like element). YFe and LuFe alloys were 
found to have spin -glass characteristics while LaFe and ZrFe alloys were 
found to be ferromagnetic, but with evidence that exchange fluctuations 
were nearly as large as the average exchange. Thus the nature of the Fe-Fe 
exchange interaction depends critically upon the species of the rare earth. 
The most important parameter in determining the magnetic behavior of these 
alloys appears to be the size of the rare-earth atom, with large rare-earth 
atoms resulting in a smaller ratio of exchange fluctuations to exchange. 
The same dependence of the magnetic properties upon rare-earth size appears 
to be important in the case of magnetic-rare- earth atoms; however, the 
effect of rare-earth-Fe exchange also becomes important and these effects 
are discussed. (30 Refs) 



6/7/3 

DIALOG (R) File 2:INSPEC 

(c) 1998 Institution of Electrical Engineers. All rts. reserv. 

00692540 INSPEC Abstract Number: A74076053 

Title: Crystal fields in dilute rare-earth metals obtained from 
magnetization measurements on dilute rare-earth alloys 
Author ( s ) : Touborg , P . ; Hog , J . 

Author Affiliation: Tech. Univ., Lyngby, Denmark 
Journal: Physical Review Letters vol.33, no. 13 p. 775-8 
Publication Date: 23 Sept. 1974 Country of Publication: USA 
CODEN: PRLTAO ISSN: 0031-9007 

Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: Measurements of the crystal field parameters of rare earth 
metals can be obtained by diluting the rare earths in nonmagnetic rare 
earth- like hosts. Alloys of terbium, dysprosium, and erbium with scandium, 
yttrium and lutetium hosts were prepared and crystal field parameters 
determined from magnetisation measurements. An unsystematic relationship 
was found between crystal field parameters and rare earth atomic number. ( 
17 Refs) 
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00258862 INSPEC Abstract Number: A71036349 

Title: The effective size of americium dissolved in lanthanum (and 
superconducting transition temperature of La-Al alloys) 

Author (s): Hill, H.H.; Ellinger, F.H. 

Journal: Journal of the Less-Common Metals vol.23, no.l p. 92-4 
Publication Date: Jan. 1971 Country of Publication: Switzerland 
CODEN: JCOMAH ISSN: 0022-5088 

Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: The lattice parameters of alloys of f.c.c. beta -La containing 
1.25 to 3.70 at% Am are determined by X-ray analysis. It is found that the 
effective ionic size of the dissolved Am is very close to that of elemental 
Am itself. The unusually weak depression of the superconducting transition 
temperature of beta -La caused by the addition of small amounts of Am is 
discussed. It is suggested that Am ions in La exhibit rare earth- like 
characteristics of trivalency and a localized d- electron configuration. ( 
11 Refs) 
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00926715 INSPEC Abstract Number: A76057644 

Title: Lattice parameter variations in the rare earth type B and C 
structures 

Author(s): Ferguson, I. P. 

Author Affiliation: RFL, Springf ields, UK 

Conference Title: UKAEA Diffraction Analysis Conference, the Role of 
Diffraction and Electron Analysis in the Fast Reactor p. 25 
Edi tor ( s ) : Ferguson , I . F . 
Publisher: UKAEA, Warrington, Lanes., UK 

Publication Date: 1975 Country of Publication: UK 74 pp. 
Conference Date: 15-17 Oct. 1974 Conference Location: Dounreay, UK 
Language: English Document Type: Conference Paper (pa) 
Treatment: Experimental (X) 

Abstract: The lattice parameters of monoclinic europia have been 
determined and contrasted with a range of solid solutions which have the 
same Rare Earth type B structure as europia. These solid solutions were 
based upon samaria and gadolinia which lie on either side of europia in the 
lanthanide series. Curiously, europia does not lie where it would be 
expected to lie on the lattice parameter plots on the basis of its ionic 
radius. This is attributed to its position in the middle of the lanthanide 
series. For the lanthanide oxides with the cubic Rare Earth type C 
structure an anomaly again occurs, but this time for gadolinia. (0 Refs) 
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00279317 INSPEC Abstract Number: A71048689, B71021928 

Title: Cast permanent magnets of cobalt, copper, and cerium: process and 
performance characteristics 

Author(s): Cullen, T.J. 

Author Affiliation: Sel-Rex Corp., Nutley, NJ, USA 
Journal: Journal of Applied Physics vol.42, no. 4 p. 1535-6 
Publication Date: 15 March 1971 Country of Publication: USA 
CODEN: JAPIAU ISSN: 0021-8979 

Conference Title: 16th annual conference on magnetism and magnetic 
materials 

Conference Date: 17-20 Nov. 1970 Conference Location: Miami Beach, FL, 
USA 

Language: English Document Type: Conference Paper (PA); Journal Paper 
(JP) 

Treatment: Experimental (X) 

Abstract: A process for casting magnets of the cobalt, copper, rare -earth 
type weighing as much as several pounds has been developed. The 
characteristics of the alloys are highly reproducible between castings. The 
uniformity of performance within a casting is excellent. The residual 
induction of a typical cerium alloy casting is 5600 G. The coercive force 
is 4800 Oe. The variation of induction with temperature in the region of a 
load line of 2, is 0.08%/ degrees C from room temperature to 100 degrees C. 
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00125174 INSPEC Abstract Number: A70028540 
Title: Magnetic properties of erbium ferrite 
Author (s): Apostolov, A. 

Author Affiliation: Sofia Univ., Bulgaria 

Journal: Comptes Rendus de l'Academie Bulgare des Sciences vol.22, 
no. 9 p. 995-8 



Publication Date: 1969 Country of Publication: Bulgaria 
CODEN: CRABAA ISSN: 0366-8681 

Language: English Document Type: Journal Paper (JP) 

Abstract: Erbium ferrite ErFeO/sub 3/ is of the rare-earth type with an 
orthorhombic deformation and spatial group Pbnm. The authors investigate 
the antif erromagnetism of the rare earth around* the antif erromagnetic point 
of Neel for erbium ions, for which they measured the magnetic properties of 
the substance in the entire range between 2 degrees K and 1200 degrees K. 
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Title: Crystal -chemical features and properties of layered bismuth 
vanadate - 1 itanate 

Author (s) : Osipyan, V.G.; Savchenko, L.M.; Kostanyan, K.A. 

Journal: Izvestiya Akademii Nauk SSSR, Neorganicheskie Materialy 
vol.21, no. 11 p. 1924-7 

Publication Date: Nov. 1985 Country of Publication: USSR 

CODEN: IVNMAW ISSN: 0002-337X 

Translated in: Inorganic Materials vol.21, no. 11 p. 1676-9 
Publication Date: Nov. 1985 Country of Publication: USA 
CODEN: INOMAF ISSN: 0020-1685 

U.S. Copyright Clearance Center Code: 0020-1685/85/2111-1676$09 .50 
Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: It has been established that Bi/sub 13/V/sub 5/Tio/sub 34/ 
belongs to the ferroelectric family of bismuth-containing compounds with a 
layered compound. The formula unit Bi/sub 2//l/6V5/6Til/60/sub 5/2/3 
corresponds to a layered structure of (Bi/sub 2/O/sub 2/) /sup 
2+/(Bil/6V5/6Til/60/sub 3/2/3) /sup 2-/ with one perovskite- like layer 
between ions of bismuthyl (Bi/sub 2/O/sub 2/) /sup 2+/. The dielectric 
properties indicate that Bi/sub 13/V/sub 5/TiO/sub 34/ has ferroelectric 
properties. The solid-phase process of formation of the compound from a 
mixture of the initial oxides takes place in one stage in the temperature 
range 600-800 degrees C. (8 Refs) 
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02777488 INSPEC Abstract Number: A87003002 

Title: Some optical and electrophysical properties of complexly 
substitutes phases based on A/sub 2/B/sub 2/O/sub 7/ perovskite -like 
f erroelectrics 

Author (s) : Titov, Yu.A. ; Leonov, A. P.; Sych, A.M.; Stefanovich, S.Yu.; 
Lashneva, v. v.; Venevtsev, Yu.N. 

Author Affiliation: T.G. Shevchenko Kiev State Univ., Ukrainian SSR, USSR 

Journal: Izvestiya Akademii Nauk SSSR, Neorganicheskie Materialy 
vol.21, no. 10 p. 1739-43 

Publication Date: Oct. 1985 Country of Publication: USSR 

CODEN: IVNMAW ISSN: 0002-337X 

Translated in: inorganic Materials vol.21, no. 10 p. 1515-19 
Publication Date: Oct. 1985 Country of Publication: USA 
CODEN: INOMAF ISSN: 0020-1685 

U.S. Copyright Clearance Center Code: 0020-1685/85/2110-1515$09 .50 
Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: The purpose of the present work was to precisely determine 
whether the structures of the complexly substituted phases are centro- or 
noncentrosymmetric and to evaluate some of the ferroelectric and thermal 
characteristics and electrical -conduction properties. The investigations of 
the electrophysical characteristics were carried out on ceramic samples in 
the form of tablets with silver electrodes. The density of the ceramics was 
0.7-0.8 of the X-ray density. The differential thermal analysis in the 
1000-2400 degrees C temperature range was carried out on a system based on 
a high- temperature furnace with a tungsten heating element. The study of 
the nonlinear-optical properties of the phases synthesized was carried out 
by a method involving the generation of the second optical harmonic of 
their laser emission according to the 'reflection' scheme. Samples with a 
grain diameter from 10 to 20 mu were used in this case. (8 Refs) 
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02697831 INSPEC Abstract Number: A86086709 

Title: Compositions and electrical properties of complex bismuth 
layer -structured ferroelectric ceramics 
Author (s): Takenaka, T.; Sakata, K. 

Author Affiliation: Pac. of Sci. & Technol., Sci. Univ. of Tokyo, Chiba 
Japan ' 

Journal: Japanese Journal of Applied Physics, Supplement vol 24 
suppl.24-3 p. 117-19 * ' 

Publication Date: 1985 Country of Publication: Japan 
CODEN: JJPYA5 ISSN: 0021-4922 

Conference Title: Proceedings of the 5th Meeting on Ferroelectric 

Materials and their Applications (FMA-5) 

Conference Date: 29-31 May 1985 Conference Location: Kyoto, Japan 
Language: English Document Type: Conference Paper (PA); Journal Paper 

(JP) 

Treatment: Experimental (X) 

Abstract: The dielectric and piezoelectric properties of complex bismuth 
layer -structured f erroelectrics were studied. The Curie temperature T/sub 
c/ of solid' solution systems based on PbBi/sub 2/Nb/sub 2/O/sub 9/ linearly 
increases as the tolerance factor for perovskite- like units of the layer 
structure rapidly decreases according to the increase of the substitution 
ion for Pb. A substitution of (NaBi)/sub 1/2/ for Pb in the solid solution 
Pb/sub l-x/(NaBi)/sub x/2/Bi/sub 2/Nb/sub 2/O/sub 9/ (PNBN-lOOx) system 
gives the elevated T/sub c/ and the easy poling process: Na/sub 0.5/Bi/sub 
2.5/Nb/sub 2/O/sub 9/ has a very high Curie temperature of 785 degrees C 
The coupling factor k/sub 33/ of the hot -forged PNBN-50 is about 20% (11 
Refs) 
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02693893 INSPEC Abstract Number: A86080922 

Title: Growth and investigation of single crystals of Bi/sub 4/GeVO/sub 
10.5/ and Bi/sub 8/P/sub 4-x/Ge/sub 1+x/O/sub 24-x/2/ 

Author(s): Firsov, A.V.; Bush, A. A.; Mirkin, A.E.; Venevtsev, Yu.N. 

Author Affiliation: L.Ya. Karpov Sci. Res. Physicochem. Inst., Moscow, 
USSR 

Journal: Kristallograf iya vol.30, no. 5 p. 932-6 

Publication Date: Sept. -Oct. 1985 Country of Publication: USSR 

CODEN: KRISAJ ISSN: 0023-4761 

Translated in: Soviet Physics - Crystallography vol.30, no. 5 p. 540-3 
Publication Date: Sept. -Oct. 1985 Country of Publication: USA 
CODEN: SPHCA6 ISSN: 0038-5638 

U.S. Copyright Clearance Center Code: 0038-5638/85/050540-04$03 .90 
Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: By slow cooling of melts the authors have obtained single 
crystals of the phases Bi/sub 4/GeVO/sub 10.5/ and Bi/sub 8/P/sub 
4-x/Ge/sub 1+x/O/sub 24-x/2/ (x=0.25). They have monitored the chemical 
composition of the crystals, and have investigated them by X-ray 
diffraction, IR spectroscopy, and examination of their dielectric and 
pyroelectric properties. They have obtained new data on the 
crystallographic characteristics of the phases, and have found that the 
crystals exhibit the pyroelectric effect at room temperature. By 
high- temperature X-ray diffraction, in crystals of the phase Bi/sub 
4/GeVO/sub 10.5/ at 550K they find a first-order phase transition between 
the orthorhombic and tetragonal forms. The crystals of the phase Bi/sub 
4/GeVO/sub 10.5/ are f erroelectrics with a Curie point of 550K. The 
crystals of this phase have a similar structure to crystals of bismuth 
compounds with layered perovskite- like structures. (9 Refs) 
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02666118 INSPEC Abstract Number: A86064258 

Title: Thermal expansion data. VIII. Complex oxides, ABO/sub 3/, the 
perovskites 

Author(s): Taylor, D. 

Author Affiliation: Fairey Tecramics Ltd., Filleybrooks, Stone, UK 
Journal: Transactions and Journal of the British Ceramic Society 
vol.84, no. 6 p. 181-8 

Publication Date: Nov. -Dec. 1985 Country of Publication: UK 
CODEN: TJBCAD ISSN: 0307-7357 

Language: English Document Type: Journal Paper (JP) 
Treatment: Bibliography (B) ; Theoretical (T) 

Abstract: Gives regression data and percentage expansions for the 
following perovskites: AgNbO/sub 3/, AgTaO/sub 3/, BaBiO/sub 3/, BaFeO/sub 
3/, BaPbO/sub 3/, BaSnO/sub 3/, BaTiO/sub 3/, BaZrO/sub 3/, BiFeO/sub 3/, 
CaMnO/sub 3/, Gd/sub 0.1/WO/sub 3/, KNbO/sub 3/, KTaO/sub 3/, LaAlO/sub 3/, 
LaCrO/sub 3/, LaMnO/sub 3/, LuCoO/sub 3/, NaMn/sub 7/0/sub 12/, MaNbO/sub 
3/, Na/sub 0.8/WO/sub 3/, NdAlO/sub 3/, PbHfO/sub 3/, PbTiO/sub 3/, 
PbZrO/sub 3/, PrAlO/sub 3/, SrCeO/sub 3/, SrCoO/sub 3/, SrHfO/sub 3/, 
SrPbO/sub 3/, SrTiO/sub 3/, SrZrO/sub 3/, YCoO/sub 3/, YMnO/sub 3/, 
YbMnO/sub 3/ and for the perovskite- like compounds LiNbO/sub 3/ and 
LiTaO/sub 3/. (119 Refs) 
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Title: Formation of single crystals of the perovskite- like ferroelectric 
Pb(Mg/sub 1/3/Nb/sub 2/3/)0/sub 3/ 

Author(s): Petrovskii, G.T.; Bondar 1 , I. A.; Andreev, E.M.; Koroleva, L.N. 

Author Affiliation: I.V. Grebenshchikov Inst, of Silicate Chem., Acad, of 
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Publication Date: June 1984 Country of Publication: USSR 
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Translated in: Inorganic Materials vol.20, no. 6 p. 924-6 
Publication Date: June 1984 Country of Publication: USA 
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U.S. Copyright Clearance Center Code: 0020 -1685/84/2006- 0924$08 . 50 
Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: Single crystals of LMN were synthesized by spontaneous 
crystallization from solution in a melt of lead oxide with added boron 
oxide. By varying the solvent content and the temperature regime over wide 
ranges, it was established that the optimal conditions from growing single 
crystals of LMN are 980-1100 degrees C and 50-60 mass % solvent. The 
resulting single crystals of lead magnesioniobate, when examined under the 
microscope, were seen to be isotropic, with good face development and high 
refractive index n=2.60. (7 Refs) 
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Translated in: Inorganic Materials vol.20, no. 7 p. 1043-5 
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Abstract: In the study of the sintering kinetics for ceramics based on 
bismuth- containing ferroelectric compounds with a layer perovskite- like 
structure, th liquid phase character of the process has been established. 
By modification and addition of the original oxides over stoichiometry, a 
substantial reduction of the sintering temperature and expansion of the 
sintering temperature interval has been achieved for ceramics of 
compositions Bi/sub 3/TiNbO/sub 9/ and Na/sub 0.5/Bi/sub 4.5/Ti/sub 4/O/sub 
15/. This is explained from the viewpoint of vacancy defect theory. The 
microstructure of bismuth -containing ferroelectric ceramics is formed from 
needle-shaped grains; this is due to preferential crystal growth is 
bismuth- containing compounds along the longer axes of the unit cells in 
these compounds. (8 Refs) 
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Title: Role of steric factors in ionic mobility processes in compounds 
having a perovskite- like structure 

Author(s): Voronov, V.N.; Aleksandrov, K.S. 

Author Affiliation: L.V. Kirenski Inst, of Phys., Acad, of Sci., 
Krasnoyarsk, USSR 

Journal: Fizika Tverdogo Tela vol.27, no. 7 p. 1968 -76 
Publication Date: July 1985 Country of Publication: USSR 
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Abstract: In the search for new solid electrolytes, an attempt was made 
at a quantitative allowance for known influences on the mobility. The 
parameter rho /sub ij/=R/sub j/ /sup n/ Sigma /sub 1=1/ /sup 3/ square root 
alpha /sub lj//nR/sub i/ /sup 3/ square root alpha /sub i/ was used, 
representing intermediate positions of type j for a mobile ion of type i. 
An analysis of rho /sub ij/ in the case of halides with a perovskite- like 
structure showed that fluorine anions are much more mobile than cations or 
the other halogen anions. Ranges of existence were found for the fluorides 
promising as solid electrolytes, and such compounds were synthesized and 
investigated. In the elpasolite and cryolite structures, rho /sub ij/ has 
two values corresponding to the two observed types of motion. A comparison 
of the temperatures T/sub ij/ at which motion begins with the calculated 
rho /sub ij/ gave an empirical relation T/sub ij/=T/sub mp/- beta rho /sub 
ij/. No dependence of beta approximately=700 degrees on the kinds of ion 
circumscribing the intermediate position, or on the type of the mobile ion, 
was found for any of the compounds studied. (32 Refs) 
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Abstract: The reduction of Ca/sub 2/LaFe/sub 3/O/sub 8+z/ in the electron 
microscope shows this solid to decompose into Ca/sub 2/Fe/sub 2/O/sub 5/ 
and LaFeO/sub 3/, two perovskite-related line-phases which, under these 
conditions, appear to be thermodynamically more stable. In kinetic terms, 
the decomposition appears to be of the nucleation and growth type. 
Microdomains appear to be an essential characteristic of the system since 
they are present in both the reactants and the reaction products. Up to 
nine sets of structurally-related microdomains can simultaneously be 
present within the same crystal. This leads to quite elaborate electron 
diffraction patterns which can be interpreted in terms of perovskite 
superstructures. These results are discussed in terms of diffusion data on 
perovskite- like ferrites. (16 Refs) 
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Author(s): Korzunova, L.V.; Osipyan, V.G.; Shebanov, L.A.; Freidenf el 'd, 
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Abstract: The family of layered perovskite- like bismuth compounds (LPBC) , 
first discussed by Aurivillius (1949), has the general formula (Bi/sub 
2/O/sub 2/) /sup 2+/ (A/sub n-l/B/sub n/O/sub 3n+l/)/sup 2-/ where A is 
Ca/sup 2+/, Ba/sup 2+/, Pb/sup 2+/ and other ions of the corresponding 
size; B is Ti/sup 4+/, Nb/sup 5+/, Ta/sup 5+/, w/sup 6+/ and other ions 
capable of forming oxygen octahedra; and n=l, 2, 3, . . . represents the 
number of perovskite- like layers between the bismuthyl layers (Bi/sub 
2/O/sub 2/) /sup 2+/. The authors discuss problems arising in the formation 
of new layered bismuth compounds Bi/sub 2/A/sub n-l/B/sub n/O/sub 3n+3/ 
from two others with different numbers of perovskite- like layers n. (11 
Refs) 
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CODEN: JSSCBI ISSN: 0022-4596 

Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: Phase relations were determined in the SrMnO/sub 3-x/-Mn/sub 
3/O/sub 4/ system at elevated temperatures in air using quenching, 
gravimetric, and X-ray diffraction techniques. The system contains one 
intermediate compound, SrMn/sub 3/O/sub 6-x/ (0<or=x<or=0 . 10 between 900- 
1200 degrees C), which decomposes to SrMnO/sub 3-x/ plus Mn/sub 3/O/sub 4/ 
near 1215 degrees C. The existence of an oxygen deficient SrMnO/sub 3-x/ 
having the hexagonal 4 -layer structure was confirmed. Crystals of 
perovskite-like SrMnO/sub 3-x/(x>0.25) were grown from its primary field 
located in the system. 
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Abstract: In the layer -type f erroelectrics the entrance of the large 
cations A, having noticeably different from Bi/sup 3+/ polarizability and 
sizes, into the octahedral emptiness of the perovskite-like packages 
stipulates changing of the electric field gradient on the nuclei in the 
oxygen octahedra. This effect has been investigated by the Mossbauer 
spectra of Fe/sup 57/ in the layer -type f erroelectrics Bi/sub 2/Bi/sub 
4/Ti/sub 3/Fe/sub 2/O/sub 18/ (A), (PrBi)Bi/sub 4/Ti/sub 3/Fe/sub 2/O/sub 
18/ (B) , Pr/sub 2/Bi/sub 4/Ti/sub 3/Fe/sub 2/O/sub 18/ (C) at temperatures 
between 80 degrees K and 1150 degrees K. For the crystals B and C the weak 
lines of the magnetic splitting conditioned by some second (Magnetoordered) 
phase are observed. According to temperature of disappearance of the 
quadrupole splitting in A, B, and C crystals the Curie temperatures of 
these f erroelectrics 1075 degrees K, 1050 degrees K and 900 degrees K have 
been determined. The Mossbauer measurements show some anomalous variation 
of the isomer shift around the Curie points. 
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Title: High pressure synthesis and, crystal structure of NaMn/sub 7/0/sub 
12/ 

Author (s): Marezio, M. ; Dernier, P.D.; Chenavas, J.; Joubert, J.C. 
Author Affiliation: Bell Telephone Labs., Murray Hill, nj, USA 
Journal: Journal of Solid State Chemistry vol.6, no.l p. 16 -20 
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Language: English Document Type: Journal Paper (jp) 
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Abstract: A new compound, NaMn/sub 7/O/sub 12/ with the perovskite- like 
arrangement has been synthesized at 80 kbar and 1000 degrees C. This 
compound is cubic,. a=7.3036 AA space group Im3 with four formula weights 
per unit cell. The structure has been solved by Patterson and Fourier 
synthesis and refined by least-squares based on 142 reflections. The final 
R and wR factors were 0.025 and 0.033, respectively. The A sites of the 
perovskite structure are occupied by sodium and manganese atoms in an 
ordered fashion. The sodium atoms are each surrounded by a 12 -oxygen 
polyhedron whereas the manganese atoms have four nearest oxygens at 1.9 09 
AA forming a square and four more at 2.688 AA forming a rectangle 
perpendicular to the square. The distortion of the oxygen network from the 
ideal perovskite structure is similar to that found for In (OH) /sub 3/ and 
Sc(OH)/sub 3/. (13 Refs) 
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Title: Infrared spectra of the rare earth perovskites LZO/sub 3/ (Z=A1, 
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vol.69, no. 9 p. 1339-47 
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Language: French Document Type: Journal Paper (JP) 

Abstract: The infrared spectra, in the range from 800 to 40 cm/sup -1/ of 
perovskite- like aluminates LAlO/sub 3/ where L=La, Nd, Gd, Tb, Ho, Er, 
orthochromites LCrO/sub 3/ where L=La # Pr, Nd, Sm, Eu, Gd, Tb, Ho, Er, Tm, 
Yb, Lu and some similar compounds have been interpreted in connection with 
the structure of these crystals and by means of group factor analysis. 
Correlations have been established between the spectral evolution and the 
crystal distortion of these ionic compounds. (27 Refs) 
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Language: English Document Type: Journal Paper (JP) 
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Abstract: More than fifty f erroelectrics belong to the Bi/sub 4/Ti/sub 
3/O/sub 12/ family, and all consist of Bi/sub 2/0/sub 2/ layers interleaved 
with perovskite- like M/sub n-l/R/sub n/O/sub 3n+l/ layers. Crystal 
structures of three members of the family have been refined from X-ray and 



neutron diffraction data, elucidating the distortions responsible for 
ferroelectricity. Bi/sub 2/WO/sub 6/(n=l) is orthorhombi/&, space group 
B2cb; Bi/sub 3/TiNbO/sub 9/ (n=2) orthorhombic, A2/sub 1/am; Bi/sub 
4/Ti/sub 3/0/sub 12/ (n=3) monoclinic, Pc, but very nearly orthorhombic, 
B2cb. Similar distortions occur in all three structures, with large 
rotational motions accompanying the polarization along a. Below the 
transition, a strong Bi-0 bond is formed to the apex oxygen of the 
perovskite layer, tilting the octahedra and producing antiparallel shifts 
along b. Symmetry differences in the even- and odd- layered compounds can be 
explained by the type of strains produced in the perovskite layer. The 
octahedral cations (w, Ti, Nb) are the major contributors to the 
spontaneous polarization, moving about 0.4 AA toward an octahedral edge. ( 
16 Refs) 
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Abstract: The structures of NdAlO/sub 3/ and SmAlO/sub 3/ have been 
refined with precision from single crystal x-ray data. Both compounds have 
the perovskite- like arrangement. In the trigonal NdAlO/sub 3/ (space group 
R3c) the neodymium atoms have coordination number 12, the average Nd-0 
distance being 2.660 AA. The aluminum atoms are surrounded by a trigonally 
distorted octahedron, with an average Al-0 distance of 1.896 AA. In the 
orthorhombic SmAlO/sub 3/, the samarium atoms are surrounded by 12 -oxygen 
polyhedra but the coordination is slightly less than 12. The average Sm-0 
distance is 2.658 AA. The results incidate that with the orthorhombic to 
trigonal transition, the distortion of the rare earth polyhedron decreases, 
whereas that of the aluminium octahedron increases slightly. The overall 
distortion of the structure decreases- A comparison of the SmAlO/sub 3/ 
structure with that of its iron counterpart shows that the distortion from 
the ideal cubic perovskite structure is quite different. Therefore, the two 
compounds cannot be considered truly isostructural . (17 Refs) 



2/7/123 
DIALOG (R) File 2 : INSPEC 

(c) 1998 Institution of Electrical Engineers. All rts. reserv. 

00310268 INSPEC Abstract Number: A71069671 
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Treatment: Theoretical (T) 

Abstract: An analysis of the anharmonic oscillator model, as applied to 
the unit cell of perovskite- like lattices. The method of Boguslawski has 
been used to derive a microscopic concept of the coefficients A and B, 



expanded in a series of the E=AP+BP/sup 3/ type, which is extended to the 

paraelectric state of the ferroelectric. The results are compared with 

experimental data (of Kirilov et al., Izv.AN SSSR, ser. fiz, 31, 1835, 

1967) on the (Ba, Sr)Ti0/sub 3/ system. (23 Refs) 
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Abstract: The crystal structure of LaFeO/sub 3/ has been refined from 
X-ray data taken from a highly twinned crystal. The least -squares 
refinement was carried out on 695 independent reflections which gave an R 
index of 0.035. LaFeO/sub 3/ has the orthorhombic perovskite-like 
structure, though the rare earth polyhedron is quite distorted relative to 
the ideal cubic arrangement. The results indicate that in contrast to the 
other members of the orthoferrite series the coordination number of the 
lanthanum atoms is no longer 8. The Fe octahedron is only slightly 
distorted and the average Fe-0 and 0-0 distances are 2.006 AA and 2.837 AA, 
respectively. 
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Abstract: The stability relations of SrGeO/sub 3/, BaGeO/sub 3/, 
SrSiO/sub 3/, and BaSiO/sub 3/ were studied in the range 650-1400 degrees C 
and 0-120 kbar. The atmospheric-pressure phases of SrGeO/sub 3/, BaGeO/sub 
3/, and SrSiO/sub 3/ with the pseudowollastonite structure all transformed 
to a new phase with pseudo- orthorhombic symmetry at approximately 10-34 
kbar. Above 50 kbar, a cubic perovskite structure of SrGeO/sub 3/ was 
obtained. A large density change (46% in total) was observed through the 
high-pressure transformations of SrGeO/sub 3/. 3aGeO/sub 3/ was found to 
transform to 9H-type and 4H-type-like hexagonal perovskite-like structures 
above 95 kbar. The density increase in the transformation of BaGeO/sub 3/ 
from the pseudowollastonite structure to the perovskite-like structures was 
approximately 4 0%. A transformation from the atmospheric -pressure 
orthorhombic phase to an undetermined structure was found in BaSiO/sub 3/ 
at moderately high pressures. (11 Refs) 
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Abstract: The method of electron diffraction structural analysis is 
applied to the investigation of phases in a series of cubic tantalum oxides 
with a perovskite- like structure and having a cell period of 7.75 AA. The 
analysis of the structure is accomplished by section of the 
three-dimensional Fourier potential series. It is found that because of 
appreciable change in the coordinates of the oxygen atoms, distortions of 
the structure occur, and the space group of the structure as a whole is 
Pmmm. Atomic coordinates are given. (11 Refs) 
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Abstract: Phase stability relations among four hexagonal perovskite- like 
structures as well as the cubic perovskite structure have been studied for 
several oxides (BaMnO/sub 3/ and SrMnO/sub 3/) and fluorides (CsMnF/sub 3/, 
RbNiF/sub 3/ and TINiF/sub 3/) at high pressure. A series of high pressure 
transformations are found to occur in the order of the packing sequence 
along the hexagonal c axis (or cubic 111 axis) of (ab) , (ababcbcac) , 
(abac), (abcacb) and (abc) with increasing pressure. This order is 
corresponding with the increasing order of the proportion of the cubic 
close-packed layers in the hexagonal close-packed structure. It is 
suggested that the tolerance factor of the perovskite structure and the 
Coulomb repulsive force play an important role in determining the crystal 
structure and its order in the series of phase transformations at high 
pressure. 

************************************************************************** 



Perovskite type 

?»s perovskite () type 

8133 PEROVSKITE 
419473 TYPE 

53 1388 PEROVSKITE () TYPE 
?*s s3 and py=1969:1985 

1388 S3 
2642109 PY=1969 : PY=1985 

54 515 S3 AND PY=1969:1985 
?*t 4/7/1-5,510-515 

4/7/1 

DIALOG (R) File 2 : INSPEC 

(c) 1998 Institution of Electrical Engineers. All rts. reserv. 



02785243 INSPEC Abstract Number: A87;007649 

Title: X-ray and dielectric characteristics of new antif erroelectrics 
Pb(B/sub 1/2/Sb/sub l/2/)0/sub 3/ 

Author (s): Danilenko, i.n. ; Politova, E.D.; Abramova, A.N.; ivanov, S.A.; 
Venevtsev, Yu.N. 

Author Affiliation: L.Ya. Karpov Sci.-Res. Phys. Chem. Inst., Moscow, 
USSR 

Journal: Izvestiya Akademii Nauk SSSR, Neorganicheskie Materialy 
vol.21, no. 8 p. 1407-10 
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Treatment: New Developments (N) ; Experimental (X) 

Abstract: Compounds of the composition Pb (B/sub l/2//sup 3+/sb/sub 
l/2/)0/sub 3/ were synthesized, where B/sup 3+/=Sc, Lu, Yb, Tm, Er, and Ho 
with a tendency toward the perovskite- type structure. Structural phase 
transformations were discovered, which are accompanied with anomalous 
dielectric properties. The new compounds are antif erroelectric with Curie 
temperatures below 330-458K. (7 Refs) 
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Italy 
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Publication Date: 1985 Country of Publication: France 
CODEN: RIHTAV ISSN: 0035-3434 

Language: English Document Type: Journal Paper (JP) 
Treatment: Experimental (X) 

Abstract: Many ABO/sub 3/ perovskite- type compounds exhibit an 
orthorhombic symmetry with a approximately=b and c approximately=a square 
root 2 axis length. An important exception is the compound SrCeO/sub 3/ 
which exhibits a strongly distorted perovskite- type structure with 2 a 
approximately=b. However, the doubling of the b axis in SrCeO/sub 3/ 
disappears both in the SrCeO/sub 3/-SrZrO/sub 3/ and in the SrCeO/sub 
3/-BaZrO/sub 3/ solid solutions in all the compositions differing from the 
stoichiometric SrCeO/sub 3/. (8 Refs) 
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Language: English Document Type: Conference Paper (PA); Journal Paper 
(JP) 

Treatment: Experimental (X) 

Abstract: Physical properties and phase transitions of 10 complex metal 
oxides of perovskite type have been studied. Some of them have been 
identified as seignettomagnets, f errimagnets, antif erromagnets . (10 Refs) 
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Abstract: Electrically conductive oxide electrodes were investigated, and 
the piezoelectric characteristics were measured for lead zirconate titanate 
(PZT) resonator with the conductive oxide electrodes. Printable pastes were 
made using conductive oxides having perovskite type structure, such as 
BaPbO/sub 3/, BaPb/sub 1.2/O/sub 3/, BaPb/sub 0.8/Bi/sub 0.2/O/sub 3/, 
BaPb/sub 0.8/Sb/sub 0.2/O/sub 3/ and La/sub 0.5/Sr/sub 0.5/CoO/sub 3/, with 
glass frits and organic vehicles, the electrical resistivities of these 
pastes were measured at room temperature by four probe method, which were 
1.4*10/sup -2/ ohm-cm for BaPbO/sub 3/ paste and 2.3*10/sup -2/ ohm-cm for 
La/sub 0.5/Sr/sub 0.5/CoO/sub 3/ paste. The piezoelectric resonators were 
obtained with Kp=39%, tan delta =3.2% and C=24nF for an electrode of 
BaPbO/sub 3/ paste and with Kp=31%, tan delta =6.8% and C=39nF for an 
electrode of La/sub 0.5/sr/sub 0.5/CoO/sub 3/ paste. (8 Refs) 
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Treatment : Experimental (X) 

Abstract: Highly sensitive optical detectors have been fabricated by 
using perovskite type superconductor BaPb/sub 0.7/Bi/sub 0.3/O/sub 3/ (BPB) 
thin films. Optical signals create quasi -particles and induce changes in 
the superconducting order parameter. These changes are measured by 
tunneling junctions along grain boundaries in the BPB polycrystalline thin 
films. The sensitivity is about 10/sup 3/ v/w in the 1.0 approximately 10 
mu m wavelength range and they can respond up to 600 MHz at the wavelength 
of 3.2 mu m. The observed results suggest that the BPB detectors are 
suitable for application in optical communication systems and infrared 
spectrometers. (7 Refs) 
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Abstract: The paramagnetic resonance spectrum of Fe/sup 3+/ in lead and 
strontium titanates has been studied at Q band and 7 0GHz, and at 
temperatures down to 4.2 degrees k. The zero- field splittings have been 
measured directly giving values of 1.06+or-0.05cm/sup -1/ for lead titanate 
at room temperature and 2.698+or-0.006 cm/sup -1/ for strontium titanate. 
The spectrum for lead titanate can be fitted to a spin Hamiltonian with 
g/sub mod mod /=g/sub i/=2.0, D=0.53 cm/sup -1/ and a=2.70+10/sup -2/cm/sup 
-1/ and a 20% increase in the zero- field splitting parameter is observed on 
cooling from room temperature to 77 degrees K indicating a small lattice 
deformation. A second transition tentatively identified as arising from a 
charge -compensated site having a zero- field splitting equal to 1.8+or-0.1 
cm/sup -1/, has also been observed. The spectrum for strontium titanate has 
been studied at 35GHz and 70GHz and it is found that the Hamiltonian 
parameters differ slightly from those previously determined from the 10 GHz 
spectrum. (11 Refs) 
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Language: Russian Document Type: Journal Paper (JP) 

Abstract: The permittivity of solid "solutions (1-x) (0 . 6PbTio/sub 
3/+0.4PbMg/sub 0.5/W/sub 0.5/O/sub 3/) +xPbZrO/sub 3/ was determined in 
static electric fields up to 20 kv/cm. It was found that the solutions near 
a morphotropic fc (vertical) phase boundary, separating the ferroelectric 
(tetragonal, x<0.30) and paraelectric (rhombohedral, x>0.30) compositions, 
exhibited different field dependences of the permittivity from the 
solutions far from this boundary. This was attributed to the coexistence of 
mixed tetragonal and rhombohedral phases near the morphotropic boundary and 
subsequent formation of boundaries between these phases. 
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Language: English Document Type: Journal Paper (JP) 

Abstract: Reducing high-purity BaTiO/sub 3/ in hydrogen for 1 h at 1275 
degrees C leads to an oxygen deficiency x= 0.0036 in BaTiO/sub 3-x/ with 
maintenance of the tetragonal/cubic perovskite- type structure. Reduction at 
1325 degrees C leads to x = 0.0073 and brings about transformation to the 
hexagonal modification. Up to 1500 degrees C (x = 0.0233) no further phase 
change occurs. Annealing the oxygen -deficient hexagonal phase in oxygen at 
850 degrees C for 2 h produces stoichiometric samples which are still 
hexagonal, whereas the tetragonal/cubic structure is restored by heating 
for 1 h at 1350 degrees C. (16 Refs) 
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Language: Russian Document Type: Journal Paper (JP) 

Abstract: Calculations are made of the maximum relative displacement and 
of the force acting on the anion in rare -earth aluminates for rhombohedral 
and tetragonal lattice distortion. The results are plotted against the 
radius of the lanthanide ion; the curves are discussed, and it is concluded 
that rare -earth aluminates with the perovskite structure and rhombohedral 
lattice distortion can exist between ionic radii of 0.942 and 0.91 AA. 
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Abstract: Three phase transitions were confirmed in the perovskite- type 
crystal. CsPbCl/sub 3/ by observing changes of conoscopic figures with 
temperature. Measurements of the temperature dependence of birefringence 
and specific heat were also performed. 
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Abstract: Correction of Lorentz field coefficients in a Perovskite- type 
crystal is discussed by considering orthorhombic deformation of a simple 
cubic lattice. If one considers the deformation of crystal structure from 
the simple cubic lattice to the orthorhombic lattice a change of the 
internal field at some respective points caused by the dipole interaction 
is calculated. By applying the results, quantitative discussions are 
possible for many phenomena accompanied by the lattice deformation namely, 
f erroelectricity, piezoelectricity, photoelasticity and so on. As an 
example calculations are made to estimate the birefringences of the 
BaTiO/sub 3/ and WO/sub 3/ crystals. 
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